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DESCRIPTION AND OPERATION 


GENERAL REMARKS 


1. Reason for Development.——The “AB” freight brake 
equipment was developed to provide a more effective brake than 
heretofore for the heavier cars and the faster schedules of mod- 
ern freight trains. The principal new features of this equipment 
are an improved quick service, an improved release, the elimina- 
tion of undesired emergency during a service application, and a 
controlled development of brake-cylinder pressure in emergency. 


2. Arrangement of Equipment.—A piping diagram of the 
“AB” freight brake equipment is shown in Plate 11 in the back 
of this lesson paper. The equipment is made up of the follow- 
ing parts: An “AB” valve, a brake cylinder, a two-compart- 
ment reservoir, which comprises an auxiliary reservoir and an 
emergency reservoir, a combined dirt collector and a cut-out 
cock mounted on the pipe bracket of the “AB” valve, a branch- 
pipe tee bolted to the car underframe by a bolting lug, a pressure- 
retaining valve, a brake pipe provided with hose and angle cocks, 
and the necessary piping to make the connection between the 
various parts. 


SPECIAL FEATURES OF EQUIPMENT 
3. Improved Quick Service—-An improved quick-service 
application of the brakes provides a prompt and positive appli- 
cation of the brakes on all cars of long modern trains. Following 
a brake-pipe reduction at the brake valve, quick service is trans- 
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mitted throughout the train at a rate nearly equal to the emer- 
gency rate of the “IK” equipment and causes all valves to assume 
service position. Following this, a brake-cylinder pressure of 
about 10 pounds is developed throughout the train, regardless 
of the usual difference in brake-pipe pressure between the front 
and the rear ends of the train. Since only about 6 pounds of this 
amount is effective in producing retarding effort on the car, 
the train slack will be collected gently and without noticeable 
shock. 


4, In heavy-grade territories and with retaining valves 
maintaining 10 pounds or more pressure in the brake cylinders, 
the improved quick-service feature is confined only to the rapid 
movement of the “AB” valves to service, thus insuring a much 
more flexible control than is possible with the “IC” equipment. 


5. Improved Release Feature.—Irrespective of slide-valve 
resistance, positive release action is assured whenever the brake- 
pipe pressure has been increased to 14 pounds above the pres- 
stire in the auxiliary reservoir, hence a stuck brake is practically 
impossible. This feature reduces train delays, parted trains, and 
overheated and slid flat wheels. 


6. Quick Recharge Following Service Applications.—In 
releasing after a service application, the air in the emergency 
reservoir which remains unreduced during service applications is 
allowed to equalize into the auxiliary reservoir, and recharges 
this reservoir to within a few pounds of initial pressure. This 
action prevents the auxiliary reservoir from drawing any air 
from the brake pipe until after the brake-pipe pressure has been 
raised to a point that will insure the release of all brakes in the 
train. 

This feature produces a very rapid rise in brake-pipe pressure 
~ and a much earlier release of all brakes, and makes possible a 
release of the brakes at slow speeds without the necessity of 
coming to a stop. 


7. Emergency at Any Time.—Emergency at any time, used 
for some years in passenger equipments, is now for the first 
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time available in a freight brake equipment. With it an emer- 
gency application, with a maximum brake-cylinder pressure of 
60 pounds from a brake-pipe pressure of 70 pounds, can be 
secured at any time regardless of the stage of application of 
the brake, . 


8. Protection Against Undesired Emergency—The sepa- 
ration of the emergency parts of the valve mechanism from those 
that govern the service application, eliminates the possibility of 
undesired emergency action inherent in any triple-valve device, 
such as the “I<”, in which both the service and the emergency 
functions are controlled by the same piston and slide valve. 


9. Accelerated Transmission of Emergency.—The trans- 
mission rate in emergency with the “AB” valve is about 40 per 
cent. faster than that of the “KK” brake. As the transmission 
time directly affects train-slack action, the time has heen made 
as short as possible consistent with stability, 


10. Controlled Development of Emergency Brake-Cylinder 
Pressure—Investigations have shown that smooth and safe 
train-slack action can be accomplished either by a practically 
simultaneous application of all brakes in the train, or by con- 
trolling the development of brake-cylinder pressure on a some- 
what longer time basis than that employed with the “IX” brake, 
and this method is employed with the “AB” brake, 

With this brake equipment the developement of brake-cylin- 
der presstire occurs in three stages: (1) a rapid build-up to 
about 15 pounds in order to bring the brake shoes quickly into 
firm contact with the wheels; (2) the pressure builds up slowly 
during the slack adjustment period; (3) the pressure is increased 
rapidly to its maximum value. The delay in the development 
of brake-cylinder pressure is solely to permit of a smooth adjust- 
ment of the train slack. After a partial service application the 
delay time is shortened, depending upon the brake-cylinder ptes- 
sure already developed. Thus, with an emergency application 
after a service brake-pipe reduction of 13 pounds, there will be 
‘no delay time in developing a maximum brake-cylinder pressure 
of 60 pounds from an initial pressure of 70 pounds, 
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11, High Brake-Cylinder Pressure in Emergency.—The 
high brake-cylinder pressure in emergency is obtained by using 


Auxiliary Reservoir 


Emergency Reservoir 


Brake Cylinder 


‘Fig. 1 


an additional reservoir, namely, the emergency reservoir with a 
volume 14 times that of the auxiliary reservoir. This volume 
is employed to develop a brake-cylinder pressure in emergency 
of 60 pounds, or 20 per cent. greater than in full service. 


Spillover Check Valves 
Acéelerated Release 


Accelerated. 
Release 


RY) 4 i : fil | 
Inshot piste ve NY i 


Quick Action Exhaust 
. Fie 2 


12. Positive Release After Emergency Application —After 
an emergency application, the rate of build-up of brake-pipe. 
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pressure is hastened by discharging, during a fixed period of the 
release operation, the air in the brake cylinder aid in the auxiliary 
reservoir into the brake pipe. The partial restoration of brake- 
pipe pressure from this source assists materially in the accom- 
plishinent of a prompt and positive release. 


13. Restricted Release of Brake-Cylinder Pressure.—The 
release rate of all brakes with this equipment is the same ag 
the retarded release rate of the “K” brake. This insures, during 
a release of the brakes on a moving train, a sufficiently slow 
rate of reduction in brake-cylinder pressure on the head cars 
to develop a slow and therefore a safe running out of slack. This 
feature permits the safe release of the brakes on moving trains, 
in many cases at speeds not possible with the “IK” brake. 


DESCRIPTION OF “AB” VALVE 
GENERAL FEATURES 
14, Purpose—The purpose of the “AB” valve is to con- 
trol the admission of the air to the brake cylinder and the exhaust 
of the air from it as well as to charge the reservoirs. This valve 
corresponds in a general way to the triple valve as used with 
former equipments. 


Emergency 


re | 


15. Names of Portions.—A view of one side of the “AB” 
valve that shows the reinforced flange-union type of pipe con- 
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nections used is shown in Fig. 1, a view of the other side of the 
valve is shown in Fig. 2, and in Fig. 3 the portions are shown 
separated from the pipe bracket, here sectioned to show the 
strainer, The valve consists of three principal portions: a. pipe 
bracket, a service portion, and an emergency portion. 


r 


16. Pipe Connections.—The various pipes are all connected 
to the pipe brackét and, as this bracket is permanently bolted 
to the car and has no moving parts, the pipe connections need 
not be disconnected when the valve is removed for repairs or 
cleaning. ‘The openings to which the different pipes are con- 
nected are indicated in Fig. 1; the openings are marked for 
the information of workmen by figures cast on the bracket, 


SERVICE PORTION 


17. Purpose-—The purpose of the service portion of the 
“AB” valve is to control either directly or through the medium 
of the emergency portion the desired charging of the reservoirs 
and the service application and release of the brakes. 


18. Parts of Service Portion.—The service portion, Plate 1, 
contains the following parts: The service piston 33, the service 
graduating valve 34, the service slide valve 36, the service piston 
return spring 43 and cage, the stabilizing spring 39 and the spring 
guide 40, the release-insuring valve 75, the limiting-valve check 
64a and diaphragm 47, the back-flow check 64, the duplex release 
valves, 69 and 69a with a handle 72, the preliminary quick-ser- 
vice choke plug 37, and the secondary quick-service choke plug 
32, the release-insuring choke plug 79, the release and application 
by-pass check-valves 48a and 48 and the release-insuring dia- 


phragm 45, This portion also contains a space known as the .. 


quick-service volume. 


19. View of Slide Valve.—A view of the graduating valve 
and. the slide valve, as well as a view of the part of the bush 
that forms a seat for the slide valve, are shown in Fig. 4. The 
various ports and passages are lettered to correspond with — 
the reference letters shown on the charts in the back of this. | 
lesson paper. : 
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Tt will be noted that the ports cJ, 06, e4, and q extend entirely 
through the slide valve; port F also passes entirely through the 
valve. Cavity B is merely a cavity in the face of the slide valve, 
and cavities D and C are connected by an interior passage. 


PURPOSE OF PARTS, SERVICE PORTION 
20. Service Piston 33.—The purpose of the service piston 
33 is to move the service graduating valve and the service slide 
valve when the brake-pipe pressure is varied, and to open and 
close the feed grooves. 


Plan ot Slide Valve 


any Valve ee 


Fia 4 


21. Service Graduating Valve.—The service graduating 
valve opens and closes the passages (@) between the auxiliary 
reservoir and the emergency reservoir with the slide valve in 
release position; (6) from the brake pipe to the quick-service 
volume with the slide valve in full release position; (c) from 
the auxiliary reservoir to the brake cylinder with the slide valve 
in service position. 


22. Service Slide Valve.—The service slide valve 36 opens 
and closes the ports and passages. (a) between the auxiliary 
(service slide valve chamber) and emergency reservoirs past 
the graduating valve; (b) from the brake pipe to the quick- 
service volume through the qradening valve ; (e) from the — 
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brake pipe through the limiting valve to the brake cylinder; 
(d) from the brake cylinder to the pressure-retaining valve; 
(e) from the auxiliary reservoir past the graduating valve to 
the brake cylinder ; (f) from the auxiliary reservoir to the inner 
area of release-insuring valve; (g) from the inner area of 
the release-insuring valve to the pressure-retaining valve. 


23. Service-Piston Return Spring 43 and Cage.—The pur- 

- pose of the return spring 43 is to prevent the movement of the 

service piston to retarded-recharge position unless the presstire 

in the brake pipe is about 3 pounds higher than that in the 
auxiliary reservoir. 


24. Stabilizing Spring 39 and Spring Guide 40.—The pur- 
pose of the spring 39 and guide 40 is to provide stability of 
quick-service activity by preventing movement of the service 
piston to preliminary quick-service position until a predetermined 
difference in pressure between the brake pipe and the auxiliary 
reservoir is attained. 


25.. Release-Insuring Valve 75.—The purpose of the valve 
75 is to insure the return of the service piston to release position 
in case of excessive friction of the slide valve, by exhausting 
auxiliary-reservoir pressure to the atmosphere, the adjusting 
nut within the cap nut that houses the release-insuring-valve 
spring is used to place the correct tension of 14 pounds on this 
spring when the assembly is made at the factory. 


26. Limiting Valve Check 64a and Diaphragm 47.—The 
purpose of the limiting valve check 64a and diaphragm 47 is to 
terminate the first stage of service when a predetermined brake~ — 
cylinder pressure is developed. 


27. Back-Flow Check 64.—The check 64 serves to prevent 
the flow of brake-cylinder pressure into the brake pipe, such as. 
during emergency when the brake-cylinder pressure is higher. 
than the brake-pipe pressure. 


28. Duplex Release Valve—-The handle of the duplex _ 
release valve controls the opening of the auxiliary reservoir — 
release valve 69 and the emergency release valve 69a, thereby _ 


\ 
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permitting manual reduction or the draining of auxiliary reser- 
voir air alone or both reservoirs together. 


29. Quick-Service Volume.—The brake-pipe air flows into 
the quick-service volume to initiate preliminary quick service 
throughout the train as well as to move the valves that are vent- 
ing into service position. 


30. Preliminary Quick-Service Choke Plug 31.—The pur- 
pose of the choke plug 31 is to restrict the continuous exhaust 
of quick-service volume air to the atmosphere and thereby insure 
that a slide valve with abnorimal friction is moved to service 
position. 


31. Quick-Service Choke Plug 32.—The purpose of the 
choke plug 32 is to restrict the rate of flow of air from the 
brake pipe to the brake cylinder during the first stage of service. 


32, Release-Insuring Choke Plug 79.—The purpose of the 
choke plug 79 is to restrict the rate of auxiliary reservoir reduc- 
tion at such time as the release-insuring-valve functions to reduce 
this pressure. 


33. Release and Application By-Pass Check-Valves 48a 
and 48.—The check-valves 48a and 45 by-pass brake-pipe air 
around the strainer in case the strainer is restricted. 


EMERGENCY PORTION 


34. Purpose——The purpose of the emergency portion of 
the “AB” valve is to control the quick-action feature, the 
controlled high brake-cylinder pressure, and the accelerated- 
emergency-release function, 


35. Parts of Emergency Portion.—The emergency portion, 
Plate 1, contains the following parts: The emergency piston 
116; the emergency graduating valve 133; the emergency slide 
valve 115; vent-valve piston 107 and vent valve 111; emergency- 
piston return spring 137 and cage; emergency-piston spring 131 
and spring guide 130 ; accelerated-release piston 144 with springs 
150 and 151; and stem 148; spillover check-valve 97 and ball 
check 95; accelerated-release check-valve 93, and ball check 94 ; 
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diaphragm 99; diaphragm spring 101 and slide-valve strut 103, 
inshot piston 117 and inshot valve 126; inshot-piston spring 124; 
inshot-valve spring 125; delay choke plug 127; timing valve 
161; timing choke plug 153; inshot-piston volume ; choke plug 
140; charging choke plug 138; choke plug 109. 


36. Views of the Slide. Valve——The slide valve and the 
graduating valve, as well as the part of the bush that forms a 
seat for the slide valve are shown in Fig. 5. The various ports 


(He 


e 
Plan of ‘Slide Valve 


and passages are lettered to correspond with the reference letters 
shown on the charts in the back of this lesson paper. It will be 
noted that cavity H in the face of the slide valve is connected 
by an interior passage to a port H in the top of the valve. Also, 
cavity v2 is connected by an interior passage to a port v2 in 
the top of the valve. Cavities K are two connected cavities in the 
face of the slide valve. 


PURPOSE OF PARTS, EMERGENCY PORTION 


37. Emergency Piston 116—The emergency piston 116 
moves the graduating valve 133 when a service rate of brake- 
pipe reduction is made, and also the slide valve when an 
emergency rate of reduction is made. 
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38. Emergency Graduating Valve 133.—The valve 133 
controls the flow of air from the quick-action chamber to the . 
atmosphere during service applications, and from the quick-action 
chamber to the vent-valve piston 107 during emergency applica- 
tions. ; 


39. Emergency Slide Valve 115.—The emergency slide 
yalve controls the flow of air (a) from the quick-action chamber 
through the graduating valve to the atmosphere during service 
applications; (0) from the quick-action chamber to the vent- 
valve piston 107 during emergency applications; (c) from the 
quick-action chamber to the outer face of the accelerated-release 
piston 144 except during emergency applications; (d) from 
the emergency reservoir to the outer face of the accelerated- 
release piston 144 during emergency applications; (¢) from the 
emergency reservoir to the brake cylinder during emergency 
applications; (f) from the brake cylinder past check-valves 93 | 
and 94 to the brake pipe during a release after an emergency; 
(g) from the brake cylinder through the inshot-piston volume 
to the outer face of inshot piston 177 except during emergency. 


40. Piston 107 and Vent Valve 111.—The purpose of the 
piston 107 and valve 111 is to vent brake-pipe air to the atmos- 
phere during an emergency application. 


41, Emergency Piston Return Spring 137 and Cage.—The 
purpose of the spring 137 is to return, during release cycles, the 
emergency piston from accelerated release to normal release posi- 
tion when the quick-action-chamber pressure recharges to approx- 
imately brake-pipe pressure. 

42, Emergency Piston Spring 131 and Spring Guide 130. 
The spring 131 and spring guide 130 stabilize the emergency . 
portion against undesired emergency. 

43, Accelerated-Release Piston 144 with Springs 150 and 
151 and Stem 148.—The piston 144 with springs and stem pre- 
vent the return of the emergency piston to release until a pre- 
determined brake-pipe pressure has been restored, 


44, Spillover Check-Valve 97 and Ball Check 98.—The _ 


check-valve 97 and ball check 95 open and Sele on ov 
58-2 : 
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charge of the quick-action chamber into the emergency reservoir 
during full release position of the brake valve, and they pre- 
vent a reverse flow at such times as the emergency-reservoir 
pressure is higher than that in the quick-action chamber. The 
flow of air through these valves from the quick-action chamber 
to the emergency reservoir accelerates the initial charging of 
this reservoir. 


45. Accelerated Release Check-Valve 93 and Ball Check 94, 
The check valve 93 and the ball check 94 prevent the flow of air 
from the brake pipe to the brake cylinder if for any reason the 
emergency slide valve is forced to accelerated release position at 
times when the brake-cylinder pressure is lower than the brake- 
pipe pressure. The port in the emergency slide-valve seat that 
leads to the check-valves is blanked by the slide valve in normal 
charging position of the emergency piston. It is through these 
valves that the air flows from the combined volumes of the brake 
cylinder and the auxiliary reservoir to the brake pipe during a 
release after emergency. 

46. Diaphragm Spring 101 and Slide-Valve Strut 103. 
The spring 101 and strut 103 serve to keep the slide valve seated 
in the absence of pressure in the quick-action chamber. 

47, Inshot Piston 117 and Inshot Valve 126—The piston 
117 and valve 126 control the development of the first stage of 
emergency brake-cylinder pressure. 

48. Delay Choke Plug 127.—The choke plug 127 provides 
the delayed build-up of brake-cylinder pressure during the 
development of the second stage of emergency brake-cylinder 
pressure. 

49. Timing Valve 161.—The timing valve starts the final 
stage of the development of emergency brake-cylinder pres- 
sure. 

50. Timing Choke Plug 153.—The purpose of the choke 
plug 153 is to restrict the rate of flow of air to the brake cylin- 
der through the additional port opened by the timing valve 
during the development of the final stage of emergent brake- 
cylinder pressure. 
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81. Inshot-Piston Volume.—The inshot-piston volume 
serves to anntl the development of the controlled brake- 
cylinder pressure during a service-brake application and modi- 
fies the controlled build-up when service precedes an emer- 
gency application. 


52. Choke Plug 140.—The choke plug 140 serves to nre- 
vent the slamming of the accelerated-release piston to its 
innermost position or extreme left position by restricting the 
flow of air displaced by this piston. 


53. Charging Choke Plug 138.—The charging choke plug 
138 restricts the rate of flow of air from the brake pipe to the 
quick-action chamber, 


54. Choke Plug 109.—The choke plug 109 in the vent pis- 
ton 107 controls the rate of exhaust of quick-action-chamber 
air during emergency, 
PIPE BRACKET 

55. Purpose.—The pipe bracket to which the service and 
the emergency portions are bolted provides a means of secur- 
ing the “AB” valve to the underframing of the car. All pipe 
connections are made permanently to the bracket by means of 
reinforced flanged unions so that no pipe joints need to be dis- __ 
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tutbed when removing or replacing the operating partions of 
the valve. The bracket contains a removable hair strainer and 
the quick-action chamber. 


AE ase te OR nen SEE 


papier. 


ar) 


(a) (0) 
Vig. 7 


56, Bolting Faces—~The face of the pipe bracket to which | 
the service portion ig belted is shown in Fig. 6 (@) and the: 
belting face of this-portion is shown in (b), The face of the. 
pige bracket to which the emergency portion is bolted is 
shown in Vig. 7 (a) and the bolting face of this portion is shown ., 
in (2). 


TWO-COMPARTMENT RESERVOIRS 


57. Two types ef reservoirs have been designed for the | 
“AB” brake equipment, one of welded-steel construction and _ 
one of cast metal shown in Plate 11. The cast-metal reservoir 
is made up of three ¢ stings, saniely a ania oe and 
two flanged chambers, the ther’ fp 
one ts ig) hao we 


1 Ww ee emetgenicy-resktv: 
volume: as. in dd. by: fethe 6 cast on a lug projecting fre 
the separation plate between the 0 pine c connections, T bet le 
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AUX on one side of the lug indicate that the compartment on 
that side is the auxiliary reservoir and the letters EMERG on 
the other side of the lug indicate that the emergency-reservoir 
volume is on that side. The volume of the auxiliary reservoir 
is such that with the brake system charged to 70 pounds, a full 
service application will result in the equalization of the auxiliary- 
reservoir and brake-cylinder pressures at about 50 pounds. The 
emergency reservoir is of such a volume that with the equip- 
ment charged to 70 pounds, the volumes of both reservoirs and 
the brake cylinder will equalize at about 60 pounds during an 
emergency application. 

The auxiliary reservoir has a volume of 2,500 cubic inches 
and the emergency reservoir a volume of 3,500 cubic inches. 


BRAKE CYLINDER 
58. A sectional view of the 10”’X12” brake cylinder used 
with the “AB” brake equipment is shown in Fig. 8. The pipe 
from the “AB” valve is connected to the brake cylinder at the 
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side of the lever bracket by a finch reinforced Aengel nalony: 
although the bracket cylinder is also su 
~ sure head with the pipe connect 
a hollow sleeve in which is ins a 
that is connected to the levers and 


enter. The piston be : 
se push rod, not shown, 
s of the foundation brake 


16 ‘TYPE “AB” FREIGHT BRAKE EQUIPMENT 


rigging. This arrangement permits the brake to be applied by 
the hand brake without having to draw out the piston. A release 
spring is used to return the piston to the release position shown. 

To prevent dirt from entering the cylinder, the piston rod 
is ground true and the non-pressure head is fitted with three 
metallic packing rings, Inbricated through a tapped opening 
normally closed by the plug shown. The curled hair strainer 
on the non-pressure head, permits air to enter the cylinder during 
the release movement. It is held in place by a breather cover, 
which prevents flying dirt and water from coming into contact 
directly with the strainer. 

The piston and the cylinder are lubricated through the tapped 
openings at the rear, one at the top and one at the bottom, and 
these openings are so located as to deliver lubricant into a groove 
in the piston behind the packing cup and the felt swab. The 
purpose of the felt swab is 
to prevent an overflow from 
Brake Pipe the groove to the non-pres- - 
sure side of the piston 
when introducing the lubri- 
cant, Also, it serves to 
lubricate the cylinder for | 
each application and release 
movement of the piston, 
The packing cup, which is 
of the “snap-on” type, is 
formed to fit the piston, and lies flat against its face, a follower 
plate not being necessary as with other standard brake cylinders. 
The cup is held in place by being fitted over a shoulder machined 
on the piston. 


‘a ge 
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BRANCH-PIPE TEE 

59. The branch-pipe tee is shown in perspective in Fig. 9, 
It is a fitting used to connect the branch pipe to the brake pipe 
and its purpose is to prevent excessive moisture that may be 
deposited in the brake pipe from passing intc the branch pipe. 
and thence into the “AB” valve. The centrifugal dirt collector 
effectively collects dirt and moisture from the branch pipe, but 
the use of the branch-pipe tee assists in doing so. : 
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The interior of the tee is such that the passage that leads to 
the branch pipe comes out of the top of the brake pipe; the air 
from this pipe then flows upwards. into the branch pipe, while 
the moisture and heavy particles of dirt pass on through the 
brake pipe. The pipe connections are made by means of rein- 
forced flanged unions, and a supporting lug, as shown, is pro- 
vided for bolting the tee to the car underframing. 


COMBINED DIRT COLLECTOR AND CUT-OUT COCK 


60. With the “AB” equipment, the dirt collector and the 
cut-out cock, instead of being installed in the branch pipe as two 
parts, are combined in one part as shown in Fig. 10, which 
shows the dirt-collector portion sectioned. The dirt collector 
protects the “AB” valve against the entrance of dirt. The cut- 


out cock with the handle vertical opens communication between 
the valve and the branch pipe, and with the handle horizontal 
closes one from the other. Bolting flanges are provided for 
both pipe connections; the flange on the dirt-collector end bolts 
direct to the “AB” valve pipe bracket, while the flange on the 
cock end is provided with a reinforced flange union. 

The purpose of the umbrella-shaped check-valve in the dirt _ 
collector is to hold in the dirt chamber the dirt that is collected 
under all conditions of air-brake: operation. The body portion 
has a machined seat agaitist which the shece-valve seats when a 
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heavy reduction oceurs above it, us during an emergency appli- 
cation, thereby shutting off communication between the dirt 
chamber and the collector outlet, The check-valve is so desizned 
and placed on the valve stem as to permit af a rocking motion 
so that any fine dust which may collect on top of the check-valve 


will be shaken off into the dirt chamber. 


FLANGED-UWION CONNECTION AND FLANGED PIPE UNION 
6i, A view of the danged-union connection as used on the 
“AT” walve, the brake cylinder, the reservoir, the dirt collector, 
and the branch-pipe tee is shown in Fig 11. It comprises a union 
flange a, a Wabco gasket, a clamping nut, and an anchor ring, 
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The pipe & is screwed into the union flange as shown, Tighten : 
ing the clamping nut will cause the anchor ring to close in and 
grip the pipe firmly so that all bending strains are removed from 
the weakest point and concentrated at its strongest point. A 
flanged pipe union used to connect together the adjacent ends 
of two pipes is shown in Fig. 12, This type of union supersedes 
the sleeve type of union previously used. 


‘OPERATION OF THE EQUIPMENT 


FULL RELEASE AND CHARGING POSITION 
_ 62, The passage of air through the “AB” valve in full releas 
and onene Rae ig shown tn e dnelieanae view of this 
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the service piston 33 and the emergency piston 116. The air 
passes the service piston through the two feed grooves shown 
and then flows through passage a to the auxiliary reservoir 
and through the restricted passage e# in the service slide valve 
to passages e2 and e to the emergency reservoir. Brake-pipe 
air on the face of the emergency piston 116 flows through the 
charging choke 138 to the slide-valve side of the piston and to 
the left side of the timing valve 161; brake-pipe air also flows 
to the quick-action chamber. A branch passage e5 conveys emer- 
gency reservoir air to the top of the check-valve 97 and should 
the quick~action chamber, which also includes the chamber behind 
the emergency piston 116, charge through the restricted choke 
138 faster than the emergency reservoir charges, the spillover 
checks 95 and 97 will lift and permit quick-action-chamber air 
to flow to the emergency reservoir at a restricted rate. Thus, an 
emergency application will be prevented through the undesired 
operation of the emergency portion in the event of the quick- 
action chamber becoming overcharged, as might occur:on the 
head end of a long train. Any tendency of the air in passage 
e3 to unseat the emergency slide valve in the event of an under- 
charged quick-action chamber is prevented by the spring 101 
and the diaphragm loaded strut 103, the top of which is in com- 
munication with the emergency-reservoir pressure in passage e5 
through passage e6. With the quick-action chamber fully 
charged, the air pressures are balanced on the diaphragm, leaving 
the light pressure of the spring alone to act on the strut 103. 

The brake cylinder is connected through passage c, past inshot 
valve 126, passages c2 and ¢3, cavity B in the service slide valve 
and passage Ev to the retainer. The inshot-piston volume, the 
chamber on the outside of the inshot piston, and the chamber 
on the inside of the timing valve are connected to passage ¢7, 
cavity K of the emergency slide valve passage c6, and passage 
¢3, and to the retainer as just explained. 

As passage c# is connected to passage c3, the spring 63 will 
force the diaphragm 47 downwards, thereby unseating the quick- 
service limiting-valve check 64a. A branch b4 from the brake- 
pipe passage b leads to the right 

111, and also to the top | of the accelerated release ee 93. 


the quick-action vent valve 


20 TYPE “AB” FREIGHT BRAKE EQUIPMENT 


The air in the quick-action chamber is connected through 
port # in the emergency slide valve to passage 42, which leads 
to the left of the accelerated release piston 144. The right side 
of this piston is also exposed to the pressure in the qutick-action 
chamber, hence the piston is balanced and remains in its position 
to the extreme left as shown. 


63. Should the strainer 6 be obstructed by dirt and thus pre- 
vent the free passage of air through it, the air will pass through 
the passage b, then unseat the by-pass check-valve 48a and pass 
through passage b2 to the chamber in front of the service piston, 
If the brakes are. being applied and the strainer is partly 
obstructed, the pressure will reduce in passage 0, then the higher 
pressure in passage b2 will unseat by-pass check-valve 48 and 
flow to passage b. A difference in pressure of 2 pounds across 
the strainer will cause the check-valves to operate. 

The passage # shown in Plate 1 is for the purpose of pro- 
viding auxiliary-reservoir air to the transfer valve, used with 
the 4-12 brake equipment on heavy cars. 


RELEASE AND RETARDED RECHARGE POSITION 


64. If during a release the brake-pipe pressure in the cham- 
ber in front of the service piston becomes more than approxi- 
mately 3 pounds higher than the pressure in the auxiliary reser- 
voir, the service piston, the slide valve, and the graduating valve 
will be forced to the right, and the return spring 43 will be 
compressed. The “AB” valve will then assume retarded recharge 
position as shown in Plate 2. The movement of the piston closes 
one of the feed grooves and reduces the flow of the air from the 
brake pipe to the auxiliary reservoir by confining it to the upper 
feed groove. As the valves on the front end of the train 
assuine retarded recharge position, and full release and charg- 
ing position on the rear portion, the slow recharge of the 
auxiliary reservoirs is confined to the front part of the train 
only or on about the first 25 cars. Hence, the pressure in 
the brake pipe and in the auxiliary reservoirs is built up on 
the rear portion of the train at an increased rate, thus pro- 
viding a sufficiently uniform recharge. The restricted recharge 
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of the auxiliaries on the forward portion of the train also tends 
to prevent an overcharge of these reservoirs. The brake cylinder 
is connected to the exhaust through ports of the same size as in 
full release position so that the rate of release will be the same 
in both positions or the release, from 50 pounds to 5 pounds, 
will occur in about 22 seconds. This corresponds to the release 
time of the “IX” triple in retarded release. The slide valve blankcs 
port b5, and prevents the graduating valve from being blown off 
the seat during the initial charging of the reservoirs. 


65. The uniform release feature of the “K” triple valve, 
namely, a slow discharge of brake-cylinder air on about the first 
25 cars and a more rapid discharge on the other cars, is not incor- 
porated in the “AB” valve. This feature was ideal for trains 
up to 70 cars, which represented the maximum train lengths when 
the “K” valve was introduced, but it would be inadequate for 
long trains, While 25 cars in retarded-release position on, the 
front of a train of 70 cars are sufficient to produce a gradual 
readjustment of slack, yet this number on a train of 150 cars 
would be inadequate. 

Instead of using a uniform release feature, the time required 
to vent brake-cylinder air is lengthened to 22 seconds. This in 
combination with a movement of the service portion to release 
position, whenever the brake-pipe pressure has been increased 
1} pounds above the auxiliary-reservoir pressure insures, during 
a release of moderate service applications on a moving train, 
a sufficiently slow rate of redaction in brake-cylinder pressure to 
develop a slow and therefore a safe, running out of slack. 


PRELIMINARY QUICK-SERVICE POSITION 


66. Transmission of Quick Service—The cause of shocks © 
in long freight trains is principally due to the differences in the 
speed between the head and the rear ends of the train. These 
differences are developed during the early stages of the brake 
application by the brakes on the head end becoming effective 
sooner than those on the rear end. This consequent difference 


in speed is effected by the rate of propagation of the brake appli- 


cation and. by the rate of development of the brake-cylinder pres- 
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sure on each car and locomotive. Hence, in order to keep within 
tolerable limits the shocks that result from the difference in speed 
between the front and the rear ends of long trains, an initial 
service application of the brakes should be transmitted through 
a long train as rapidly as possible. This is accomplished with 
the “AB” valve by so designing the service portion that it will 
assume preliminary quick service with a relatively low difference 
in pressures. It follows from this that serial quick-service action 
can be produced by a small quick-service volume, and a small 
volume implies that it will be filled at a rapid rate, therefore 
bringing about rapid serial quick service. The slight difference 
in pressures required to start the service piston is due to the 
fact that it has only to move the graduating valve. The resist- 
ance offered by the stabilizing spring plus the frictional resist- 
ance offered by the piston and the graduating valve under normal 
conditions is such that a difference of pressures across the piston” 
of about .8 pound will compress the spring to a point where — 
quick-service venting will occur. 

With a train of 150 cars, quick service, with a development of | 
a brake-cylinder pressure of about 10 pounds, will be transmitted — 
through the train in about 15 seconds. : 


67. Explanation of Preliminary Quick Service-—The “AB” 
valve is shown in preliminary quick-service position in Plate 
3. When a service brake-pipe reduction is made, the pressure 
also reduces in front of the service piston 33, and it and the 
graduating valve are accordingly moved to the left by the pres- 
sure in the auxiliary reservoir until the stabilizing stem 40 in... 
the end of the service piston engages the right-hand end of the | 
slide valve. The slide valve provides a positive stop for the 
movement of the piston and the stabilizing spring 39 will be 
compressed, after a sufficient reduction has been made. . The 
initial movement of the piston closes the feed grooves, and the. 
graduating valve blanks the emergency-reservoir charging port. 
in the slide valve, thereby isolating the emergency reservoir from. 
the auxiliary reservoir. 

A continuation of the service brake-pipe reduction brings abou 
the required difference in pressure on the piston to conrpress th 
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stabilizing spring 39 and allow the service piston and the gradu- 
ating valve to move into preliminary quick-service position as 
shown. Air from the brake pipe now passes from passage b5 
to passage b6 in the slide valve, thence through cavity G in the 
graduating valve to passage g and thence to the quick-service 
volume. The quick-service volume has a capacity of 35 cubic 
inches, and the local reduction caused by the equalization of 
the brake pipe into this volume is rapid enough to transmit quickly 
the serial reduction to following valves, and is sufficient in 
amount to cause a slide valve with normal friction on which the 
venting occurs to assume service position. In this position a 
further flow of air to the quick-service volume is prevented. 
Should a valve have abnormal friction through service use, it 
will eventually be moved to service position because the con- 
trolled vent port 37 from the quick-service volume continues the 
local brake-pipe reduction until the proper difference in pres- 
sures is produced to move the valve to service position. 
After the quick-service volume has been cut off by the move- 
ment of the slide valve to service position, the pressure in this 
volume is exhausted through choke 32. In service position, the 
service piston makes an air-tight joint on the gasket in front of 
the piston. 
During preliminary quick service, the emergency piston 116 
and the graduating valve move to service position as explained 
later, under service position. 


SERVICE POSITION (FIRST STAGE) 


68. Explanation—It was shown when considering pre- 
liminary quick service that the service portion of each “AB” 
valve was moved rapidly to service position owing to the venting 
of brake-pipe air to the quick-service volume. The first stage 
of service, which will now be considered, terminates with the 
development of a brake-cylinder pressure of about 10 pounds, or 
the pressure at which the limiting valve closes. However, owing 
to the foree required to move the piston and the members of 
the foundation-brake gear, only about 6 pounds: is effective at _ 
the brake shoes, This pressure is s ufficient to collect the train 
slack without severe shocks. a. 
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When the service slide valve 36 is in service position, Plate 
4, air from the auxiliary reservoir passes by the graduating valve 
to the brake cylinder, also air from the brake pipe flows at a 
restricted rate through the limiting valve to the brake cylinder, 
until a pressure of about 10 pounds is obtained. The flow of air 
from the brake pipe then stops and the first stage of service ter- 
minates. The further development of brake-cylinder pressure 
during service reductions is brought about by the air from the 
auxiliary reservoir alone, until a final release is made. 


69. The following explains the first stage of service in 
more detail: With the service piston and attached valves in 
service position, brake-pipe air flows from passage D5 through 
port C and cavity D in the service slide valve, thence through 
passage ¢8 and choke 32, and lifts the back-flow check 64 against 
the tension of spring 57. The air now flows past the limiting: 
valve check 64a, which prior to this has been kept unseated by the — 
action of spring 63 on the diaphragm 47, and then passes to the 
under side of the limiting diaphragm 47 to passage c#, c3, and | 
e2, thence past the unseated inshot valve 126 to passage ¢ and to. 
the brake cylinder, A 

The air from the atxiliary reservoir flows past the right- ' 
hand end of the graduating valve and through passages cd and ¢3; 
thence by way of the inshot valve to the brake cylinder as just 
described. og 

As the pressure in the brake cylinder increases owing to the. 
inflow of air from the brake pipe and the auxiliary reservoir, a 
like increase occurs beneath the quick-service limiting diaphragm 
47, When the pressure in the brake cylinder reaches approxi- 
mately 10 pounds, the diaphragm is deflected upwards against 
the tension of spring 63, then the spring 57 seats the valve 6¢g 
and also the valve 64 as shown in the separate view of these parts. 
at the right of Plate 4. With valve 640 closed, the flow of air. 
from the brake pipe to the brake cylinder stops and the first 
stage of service terminates, unless there is brake-cylinder leakage. 

The inshot valve remains open because the air on itS. way. 
to the brake cylinder passes through passage c6-and cavity K i 
the emergency slide valve to passage c7, to the inshot. pista 
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volume, and thence to the back of the inshot piston 117. As 
the brake-cylinder pressure is also acting on its other side and 
as the inshot-piston spring 124 is stronger than the inshot-valve 
spring 125, the inshot valve is held in open position. 


70. The foregoing shows that the action of the engineer’s 
brake valve is only to start quick-service venting on the forward 
cars. Theoretically, a brake-pipe reduction of about 3 pounds 
will bring this action about; ordinarily, however, a reduction of 
about 7 pounds is made. The reason is that the operation of 
the “AB” valves will produce such a reduction in any event so 
that it is just as well to make a reduction of this amount at the 
brake valve. After quick service venting.starts, each “AB” 
valve operates to produce locally the required reduction to insure 
at least 10 pounds brake-cylinder pressure on this car, regard- 
Jess of the piston travel or a reasonable amount of brake-cylinder 
leakage. Hence, the development of the initial brake-cylinder 
pressure of 10 pounds is beyond the control of the engineman. 
A heavier brake-pipe reduction will be required to produce a 
brake-cylinder pressure of 10 pounds when the piston travel is 
longer than 8 inches and a lesser reduction if the piston travel 
is less. However, the required increase or decrease in the 
brake-pipe reduction to compensate for the difference in piston 
travel is atitomatically produced by the “AB” valve in the first 
stage of service. 

During the initial quick-service reduction, the length of the 
exhaust at the service exhaust port of the brake valve will be 
short because the main portion of the reduction is produced by 
the “AB” valves, On the following reductions all the brake- 
pipe air must be discharged at the brake valve until a release is 
made, and this produces a long exhaust at the exhaust port. 


71. -When applying and releasing the brakes on descending 
grades, and the brake is applied with the retainer in holding 
position, preliminary quick service alone is obtained; that is, 
brake-pipe air is discharged only to the quick-service volume 
and to the atmosphere. The first stage of service, namely, the — 
flow of brake-pipe air to the brake cylinder does not occur 
because the quick-service limiting valve closes and prevents this _ 
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action when a preasure of 10 pounds or more has been developed: 
in the brake cylinder. Therefore preliminary quick service and 
the two stages of service occur only during the first reduction, 


SERVICE POSITION (SECOND STAGE) 

72. Explanation.-The first stage of service was terms 
inated by the closing of the limiting valve. After this valve 
closes, the air from the auxiliary reservoir will continue to flow to 
the brake cylinder by the right-hand end of the graduating valve 
and through passage c3 and c3 and thence by way of the inshot 
valve to the brake cylinder as shown in Plate 4. 

The reduction in pressure in front of the emergency piston 
that follows the venting of brake-ptpe air to the quick-service 
volume in preliminary quick service will result in this piston 
being moved forwards by the higher pressure in the quick-action. 
chamber, The graduating valve moves with the piston until th 
emergency stabilizing stem 130 engages the left end of th 
emergency slide valve, Plate 4. The charging choke 138 is now 
closed, and port v in the graduating valve is in register with port 
v2 in the slide valve, which in turn is connected to the exhaust 
With the ports registering with the exhaust as just described 
the flow of air from the quick-action chamber to the atmosphe: 
keeps pace with the normal service rate of brake-pipe reduction 
However, if this rate is slightly exceeded a sufficient differeng 
of pressures will be created on the emergency piston to cause { 
to partly compress the spring 737 until the graduating valve hag 
moyed to a position where it uncovers port H; in this event a1 
emergency application would occur, By this means the valve 
stabilized against undesired emergency ; however, an emergent 
application is made available at any time. 


LAP POSITION 

73. After the discharge of brake-pipe air stops at the bral 
valve, and the “AB” valves, the air will continue to flow fre 
the auxiliary reservoir to the brake cylinder until the auxilia 
reservoir pressure is reduced slightly below the pressure in 
brake pipe. When this happens, the service piston will 1 
the graduating valve to the tight until the stem of the i 
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engages the slide valve. In this position the graduating valve 
blanks the service port c5 in the stide valve and prevents the 
further flow of auxiliary-reservoir air to the brake cylinder. 
The emergency piston 176 and the graduating valve return 
to charging position and this valve blanks port v2 in the slide 
valve, thereby preventing a further flow of quick-action-chamber 
air to the exhaust port. In service lap position, the brake pipe 
is connected through a cavity in the service slide valve to the 
limiting valve so that brake-pipe air will flow to the brake cylin- 
der in the event that leakage from the brake cylinder reduces its 
pressure below the tension of the limiting-diaphragm spring. 


RELEASE AND RECHARGE AFTER SERVICE APPLICATIONS 


74, The “AB” equipment is designed to insure a more posi- 
tive and a more prompt release of all brakes than is possible 
with the “K”’ equipment. One condition that hindered the release 
of the brakes on the rear of long trains with the “K’’ equipment 
was the fact that the auxiliary reservoirs on the forward part 
of the train absorbed air from the brake pipe as soon as their 
triples moved to release position. Such a condition materially 
reduced the recovery of brake-pipe pressure, especially back 
of the first fifty or sixty valves. Even on trains of 150 cars 
little trouble is experienced in obtaining a prompt release of this 
number of valves; the difficulty is to obtain a release on the 
cars farther back. 

Other factors that enter into a release of the brakes are triple- 
piston packing-ring leakage, and the resistance the triple slide — 
valve frequently offers to the release movement. 


75, In the design of the “AB” equipment, the foregoing 
conditions were taken into account and means were provided to 
overcome them in the following manner: (1) The air stored — 
in the emergency reservoir is utilized to provide the initial 
a recharge of the auxiliary reservoir locally, during which time no 
air is being drawn from the brake pipe so that brake-pipe pres- 
sure is developed more rapid! ther wise on ihe reat of 
long trains. (2) A special diaphr 
the release-insuring valve is p 

aa 
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plish the release of each brake whenever the difference in pres- 
sures on the service piston exceeds 14 pounds. This provision 
takes care of packing-ring leakage and excessive slide-valve 
friction, whereas the first provision, namely, the utilization of 
eergency-reservoir air permits the brake-pipe pressure to be 
restored quickly on the rear of long trains. Therefore, all brakes 
will be released before any recharging from the brake pipe will 
catise an appreciable reduction in the rapid recovery rate of 
brake-pipe pressure. In other words, the actual recharging of 
the reservoirs from the brake pipe is postponed to a period when 
all brakes are released. 


76. <A detailed description of the operation of the “AB” valve 
in a release and a recharge after a service application is as fol- 
lows: The pressure in the emergency reservoir remains at its 
initial pressure during service applications. When the service 
slide valve returns to release position, the equipment charges in ~ 
the same manner as shown in Plate 1, except that air now flows 
from the emergency reservoir through passages ¢, e2, and 
restricted port e4 in the slide valve to the service slide-valve 
chamber and passage a to the auxiliary reservoir. This inflow 
of air provides the quick-recharge feature and also insures, as 
already explained, a more positive and prompt release of all. 
brakes by permitting a quicker build-up of brake-pipe pressure 
throughout the train than if all of the recharge was from the 
brake pipe. The air exhausts from the brake cylinder as already. 
explained under Full Release and Charging Position and Release | 
and Retarded Recharge Position. As soon as the pressure in the. 
brake pipe becomes high enough, the auxiliary and the emergency 
reservoirs charge from the brake pipe either through two feed: 
grooves or through one, depending upon whether the “AB” valve | 
is in Release or Retarded Recharge Position. a 


77. The space surrounding the release-insuring valve as well _ 
as to the right of the release-insuring diaphragm 45, Plate 4, 
is connected at all times to the service slide-valve chamber and. 
hence to the auxiliary reservoir. The space to the left of the 
diaphragm 45 is subject to the brake-pipe pressure in the service-_ 
piston chamber. Also, with the service slide valye in servic 


TYPE “AB” FREIGHT BRAKE EQUIPMENT = 29 


and service lap positions, the space within the seat of the release- 
insuring valve is connected to the atmosphere through passage +, 
cavity B in the slide valve, and a passage that leads to the exhaust. 
Now if, during a release, the service piston fails to move 

promptly to release position and when the brake-pipe pressure 
on the left of the release-insuring-valve diaphragm becomes one 
and one-half pounds higher than the auxiliary-reservoir pres- 
sure on the other side of the diaphragm, it will be deflected to the 
right and will unseat valve 75. This valve when open will allow 
a restricted flow of auxiliary reservoir air to the atmosphere 
through passage 7, choke 79, and cavity B in the slide valve as 
already: explained. The pressure in the auxiliary reservoir will 
now reduce until a sufficient difference of pressures is created 
on the service piston to move it and the slide valve to release 
position. The service slide valve then closes the connection 
between passage 7 and the exhaust and stops the further dis- 
‘charge of air. The release-insuring valve is in reality an auto- 
matic release valve upon each car and acts to bleed off each 
brake whenever the resistance to release movement exceeds a 
difference in pressures of 14 pounds across the service piston. 
It is this maintenance of a constant difference in release pres- ° 
sure of less than 2 pounds which insures a prompt and certain 
release of each brake in the train regardless of the amount of 
the preceding application and irrespective of the development 
of abnormal frictional resistance to release movement. The 
release-insuring valve is shown in open position in Plate 2, 


EMERGENCY POSITION (FIRST STAGE) 


78. When the brake-pipe air in front of the service piston and 
the etnergency piston is vented at an emergency rate, the air in 
the quick-action chamber cannot reduce through the ports v and 
v2, Plate 6, to the exhaust at the same rate. As a result, the pres- 
stire on the left side of the emergency piston becomes high enough 
to cause it to compress spring 731 and hence allow the graduating 
valve 133 to move far enough on the slide valve to uncover port. 


H,. The air from the quick-action chamber how passes through 
this port to passage v3 and forces the vent valve piston 107 to __ 


the right, thereby unseating the vent valve 111, which permits a 
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heavy and sudden discharge of brake-pipe air to the atmosphere, 
This action on one car brings about the same action on the next 

ar; thus the valves move serially and rapidly to emergency 
position throughout the train. 

As the emergency piston continues to move to emergency 
position, port HM is drawn out of register with port v3, but this 
latter port is now uncovered by the end of the slide valve so that 
quick-action-chamber air remains connected to the vent-valve 
piston to keep the vent valve open. 

The emergency-reservoir air in passage e3 is now eoniecied 
through cavity K and passage c6 to passage c3, which con- 
nects to passage c5 in the service slide valve. As the service 
slide valve is also in service position and as the graduating valve 
has port ¢c5 uncovered, the auxiliary reservoir air and the emer- 
gency-reservoir air combine in passage c3 and flows through 
passage c2 and past the unseated inshot valve 126 to passage ¢ 
and to the brake cylinder. When a brake-cylinder pressure of 
15 pounds, which is developed in about one-half second, is built 
up on the inshot piston, the force of the inshot-piston spring is 
overcome and as atmospheric pressure is present on’ the spring 
side of the piston and in the inshot piston volume the piston 
moves to the left and spring 125 closes the inshot valve 126. 


EMERGENCY POSITION (SECOND STAGE—DELAYED BUILD-UP) 


79. After the inshot valve closes, the build-up of brake- 
cylinder pressure continues at a slower rate from the auxiliary 
and emergency reservoirs through the delay choke 127, Plate 7. 
The capacity of this choke is such as to allow a gradual build-up 
of brake-cylinder pressure from 15 pounds to 47 pounds in about 
7 seconds, when the timing valve 161 unseats. 

The unseating of this valve begins the third or final stage in | 
the development of emergency-brake-cylinder pressure. 


EMERGENCY POSITION (THIRD STAGE—FINAL BUILD-UP) 


80. The air in the quick-action chamber is present on the 
left of the timing valve 161 and this air is being vented through | 
the choke 109, Plate 8, in the vent-valve piston. When the pres-— 
sure in the quick-action chamber has reduced to a certain value 
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with respect to brake-cylinder pressure on the right side of the 
timing valve, the valve will unseat. The air from the auxiliary 
reservoir and the emergency reservoir will now pass through 
choke 153 in addition to choke 127, thereby causing the pressure 
in the brake cylinder to build up at a faster rate. After the 
timing valve opens, the final equalization, or a pressure of 60 
pounds, is obtained in one and one-half seconds. 

Thus, the three-stage development of emergency-brake-cylin- 
der pressure provides an initial development of brake-cylinder 
pressure to 15 pounds in one-half second, followed by a delayed 
build up to 47 pounds in 7 seconds and a final equalization to 60 
pounds in one and one-half additional seconds. In other words, 
the maximum brake-cylinder pressure is obtained in approxi- 
mately 9 seconds after the valve moves to emergency position. 

The emergency-reservoir air, which is also brake-cylinder 
air, in passage e3 flows through cavity K in the emergency slide 
valve to passage 2 and thence to the back of the accelerated- 
release piston 144, Quick-action chamber air on the right of 
this piston is being gradually depleted through the choke 109, 
therefore the emergency-reservoir pressure on the left of the 
piston moves it to the right. 


81. The rate of the discharge of quick-action-chamber air 
through the choke 109, Plate 8, is such that the vent valve will 
remain open about 60 or 70 seconds, when the spring 722 will 
reseat the vent valve. The reason for keeping the vent, valve 
open for a definite time is to insure the transmission of quick 
action, to prevent the release of an emergency-brake application 
before the train is at rest, thereby avoiding possible damage to 
it, and to insure closure of the exhaust. so that the brake-pipe 
pressure can be restored. 

. 82. Reason for Three-Stage Development—The reason for 
a three-stage development of brake-cylinder pressure during an. 
_ emergency application requires first an examination of the causes _ 
of shocks in long trains during e ra desired o or waeeeed pee | 
action, Tn rurley the pas re : 
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of an emergency-brake application. If the rate of transmission 
of emergency action is slow so that considerable time elapses 
between the initiation of the emergency action on the front and 
the rear of a long train, a high cylinder pressure and retarding 
force will develop at the front of the train before the brakes 
have been started to take hold at the rear. 

The result is a difference in speed between the front and the 
reat, which results in a rapid run-in of slack and consequent 
shock, The more rapidly the retarding force has developed on 
the front and the greater the lag in the development of a corre- 
sponding retarding force on the rear, the greater will be the 
reduction in speed on the front and the greater the shock, 
Hence, the longer the train the greater will be the delay in the 
application of the brakes at the rear and the greater will be the 
weight of those sections of the train which run into one another — 
when the slack bunches solid. Thus, shocks that may be toler- _ 
able on short trains rapidly become more severe until they _ 
become intolerable on long trains. To reduce such shocks toa _ 
tolerable limit, two things may be done. The propagation rate . 
may be increased to obtain as nearly a simultaneous application — 
on all cars as possible, or the rate of the development of brake- 
cylinder pressure may be decreased so that a lower retarding _ 
force is obtained on the front of the train until the slack has’. 
bunched and the brakes have started to apply at the rear. 


83. It is impossible, owing to the friction the air encounters in 
flowing through the brake pipe, to increase the propagation rate 
to a point at which a simultaneous application of all brakes will. 
be obtained ; hence, with the “AB” brake, the rate of development. 
of brake-cylinder pressure in emergency was modified to include 
three stages. The first stage comprises an initial inshot of pres- 
sure from the combined emergency and auxiliary reservoirs to 
the brake cylinder of a limited amount, but at an unrestricted 
ate; second, there is a delayed build-up of pressure; third, 
there is finally a fast rate of equalization. The initial rapid bt 
limited inshot of the first stage of emergency insures a prom: 
movement of the brake shoe against the wheels to create a mo 
erate retarding force on the front of the train during the tir 
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required to transmit the quick action throughout the train, The 
slow build-up which follows in the second stage allows an easy 
closure of the slack and is timed to prevail until the slack is suffi- 
ciently bunched to permit the third stage or the rapid develop- 
ment of the cylinder pressure to its final high value without 
creating an intolerable shock. 

The development of a controlled brake-cylinder pressure, as 
just described, is modified when a partial service-brake appli- 
cation precedes an emergency application and is completely 
annulled when the service-brake application has developed a 
brake-cylinder pressure of 30 pounds or more hefore the emer- 
gency application is made. The reason is that the higher the 
brake-cylinder pressure in the inshot-piston volume, the longer 
will be the delay in the closing of the inshot valve. 


84. Emergency After Service Applications —Regardless of 
the extent to which the brakes may have been applied in service, 
emergency quick action will be started and quickly relayed 
throughout the train whenever an emergency rate of brake-pipe 
reduction is produced. A brake-cylinder pressure of 60 pounds. 
will be developed. 


RELEASE AFTER AN EMERGENCY APPLICATION 


85. Explanation.—As the brake-pipe pressure is restored 
to release the brakes after an emergency application, the emer- 
gency piston will begin to move to the left until the emergency 
piston-spring guide 130, Plate 9, comes in contact with the stem 
148 of the accelerated release piston, when the movement will 
be arrested. The emergency slide valve now blanks port ¢3, 
and cuts off the emergency reservoir from the brake cylinder. 
As soon as a pressure of between 20 and 24 pounds is built up on 
the face of the piston, the springs 150 and 157 will begin to be 
compressed and the piston and the slide valve will begin moving 
toward release position. The feed port is now open and the 


quick-action chamber will. begin to recharge from the brake : 


‘pipe. Port A in the stide valve will finally come into register 


with port #2, and permit the emergency reservoir air trapped S 


at the left of the accelerated release. piston 144 to Epee to the | 
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empty quick-action chamber, thereby putting the piston 744 ig 
balance. The brake-pipe pressure on the face of the emergency 
piston now moves it and the slide valve as well as the accelerated. 
release piston to accelerated-release position, thereby compress. 
ing the emergency-piston-return spring 137, With the emer. 
gency slide valve in release position, the air in the brake cylinder | 
is connected through a cavity K in the emergency slide valve. 
to the inshot-piston volume, thereby equalizing the air pressures 
on the inshot piston and causing the inshot-piston spring to open 
the inshot valve. The parts of the service portion are still in 
fully applied position because the action just described occurs at 
a brake-pipe pressure far below the pressure required for the 
complete release of the brakes by a movement of the service 
portion to release position, 


86. Accelerated Emergency Release.—With the emergency 
piston and slide valve in accelerated-release position, Plate 10 
the brake cylinder is connected through passage ¢, the insho 
valve 126, passages c2, ¢3, c6, cavity K in the emergency slid 
valve, and passage ¢9 to the under side of ball check-valves Of 
and rubber-seated check 93. The auxiliary reservoir and th 
brake cylinder are connected through port ¢3 in the service slide 
valve, which is still in service position to passage c3, and ag th 
pressure in these volumes exceeds the pressure in the bre 
pipe, the valves 94 and 93 will be unseated and permit the ai 
from the auxiliary reservoir and the brake cylinder to pag 
through passage b? to the brake pipe. This provides a qui 
serial initial build-up of brake-pipe pressure to about 47 pout 
when the aecelerated-release check is closed by its spring. 

The quick-action chamber is being charged through the charg 
ing choke 138 and as soon as the pressures on each side of ¢ 
emergency piston become about equal, the return spring 137 w 
move the emergency piston an de valve from accelerate 
release to charging ‘position, The emergency slide valve 1 
blanks port ¢? and breaks the connection between the 
cylinder and the brake pipe. The timing valve will be fi 
to.its seat by the air in the: quick-action chamber when the b 
cylinder is connected to the isis by the service aera 
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The service piston and its slide valve will move to either full 
recharge or to retarded recharge position when the brake-pipe 
presstire exceeds slightly the pressure in the auxiliary reservoir. 
Alt of the reservoirs will then be recharged as already described 
when considering Release After a Service Application. 


87. The reason for preventing the feed-back function from 
operating until the brake-pipe pressure has increased to about 
22 pounds is to cause the auxiliary and the emergency reservoir 
pressures to equalize at a pressure of about 57 pounds or a 
higher brake-pipe pressure than is required to release a “K” 
triple valve. The reason for this is to prevent these reservoirs 
from absorbing air from the brake-pipe until the “K” triple 
valves have all released, thus insuring a positive release of all 
of these valves in a mixed train. Under the varying conditions 
of piston travel, it is generally assumed that a brake-pipe pres- 
sure of about 55 pounds will cause a “K” triple valve to move 
to release position after an emergency application. 

If the combined auxiliary reservoir and brake-cylinder’ pres- 
sures are 60 pounds at the start of the release, after an emer- 
gency application, the brake-pipe pressure during the feed-back 
action will rise from about 22 pounds to 43 pounds, and the 
auxiliary reservoir and the brake-cylinder pressures will fall at 
the same time to 52 pounds before the accelerated-release checks 
will close. These values are based on the assumption that the 
spring above these checks has a tension of 10 pounds. After 
the pressure in the brake pipe has increased from 43 to slightly 
over 52 pounds, the service portion will move to release position, 
after which the air in the emergency reservoir which has been 
held at 60 pounds will equalize with the air in the auxiliary 
reservoir at about 57 pounds. Thus, up to a pressure of 57 
pounds, no air will be absorbed by the reservoirs of the “AB” 
equipment from the brake pipe. These are test rack preerics 
for a single car’ and will vary with length of train. 


88. The reason for the use of the 10-pound spring over 

the accelerated-release. check 93, 1 

auxiliary reservoir and the b 
ing to too. low a value during tl 


ie 10, 1 is to Prevent the. 
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weaker apring were used and these pressures were permitted tg 
decrease to much less than 52 pounds, the pressure of equalizg. 
tion of the emergency reservoir and the anxifiary reserveip 
would be less than 57 pounds, or near the average pressure. 
required to obtain a release of the “K” valves. 


DUPLEX RELEASE VALVE 


89. The purpose of the duplex release valve is to provide 
a means of drainitg the air from the auxiliary reservoir alone or 
from both the auxiliary and the emergency reservoir at the 
same tine. The release-valve handle, Plate lL, may be moved ia 
any direction te apen the release checks 69 and 69. The 
plunger 7 has twa stems, which are lifted to unseat the releasé 
checks when the handle 72 is moved. There is less clearance 
between the auxiliary release check 69 and its plunger stem that. 
between the emergency-reservoir release check 69a and its stem, 
Therefore, if the handle is moved part way the auxiliary release 
check is lifted from its seat and the reservoir is drained witha 
opening the emergency-reservoir release check. If the hand 
is moved its full travel, both release checks are unseated at 
bath reservoirs drained. 


GENERAL INSTRUCTIONS 


90. Releasing a Brake-—To release an individual brake | 
means of the release valve, with the brake pipe charged, pull t 
handle of the duplex release valve only far enough to opent 
auxiliary-reservoir check but not far enough to open the emer 
gency-teservoir check, and then permit the auxiliary-reserva 
air to discharge until the brakee-cylinder exhaust is heard 
qtatt. 

To release a brake when there i is no air in the brake pip 
drain both the xiliary and the emergency resetvoirs by pulli 
the handle, of the dup x release valve its full travel, and 1 
holding both check-val es open until all pressure is ‘drained 


Ot. Cutting Out -a Bra’ aft: cttt out a brake, ‘los 
cut-out cock in the branch pipe and then drain both reserv 
by pulling the handle of the: duplex release valve its ee tra 
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92, Time Required To Charge Brake System,—Because of 
the use of an emergency reservoir in addition to the auxiliary 
reservoir, approximately twice as long is required to charge the 
brake system as with the “IK” equipment, This condition should 
be taken into account, especially when picking up a car on the 
road, because the brake may fail to apply during the road test 
of brakes unless sufficient time is allowed for charging. 


93. Blow at Main Exhaust Port. an emergency- 
brake application, the vent valve remains open for a definite 
period and there is a slight exhaust at the main exhaust port 
of the emergency portion for at least 1 minute. The brake 
should not be considered defective because of a leak at this 
exhaust port unless the blow continues longer than 2 minutes. 


MAINTENANCE OF AIR-BRAKE 
EQUIPMENT ON CARS 


Adopted as Standard 1925 


Revised 1933 and 1934 


These rules were formulated jointly by the Bureau of Safety of the 
Interstate Commerce Commission and the Safety Appliance Committee, 
of the Mechanical Division of the American Railway Association, They 
represent minimum requirements, and shall govern the mainteaance of 
air-brake and air-signal equipment on cars, provided that nothing herein 
contained shall be construed as prohibiting carriers from enforcing addi- 
tional rules and instructions not inconsistent with these rules, 


FREIGHT AND PASSENGER TRAIN—CAR BRAKES 
MAINTENANCE OF 
Brakes on Cars on Shop or Repair Track 
With Stencils “In: Date”—Tests and. Repairs 

100... When. freight cars are on shop or ‘repair tracks where facilities 
are available for making air-brake repairs, and the stencil date is twelve 
months old or over (except for. complete AB- type freight brake equips 
ment using the AB-type brake cylinder, where the stencil date is thitty- 
three months old or over); the brake eq ent should be given the a 

attention’. specfied: for. cars requiring per cal repairs. 

‘10L: Carson: shop. and repair tracks with stencil dates tes than 
limits specified i in. Rule 100, should be connected to an air pent equippe 


38 TYPE “AB” FREIGHT BRAKE EQUIPMENT 


with testing apparatus and a dummy coupling attached to hose on the 
opposite end of car. The pipe, including angle cocks, ctt-out cock and 
hose, should be tested under a pressure of not less than 70 pounds, using 
soap-suds for this test when weather conditions permit. All teakage 
should be reduced to a minimum. Any hose found porous or leaking 
around the fittings, or otherwise defective, and any cocks found leaking 
at top of key should be removed. Brake pipe must be securely clamped, 
angle cocks in their proper position with suitable clearance, reservoirs 
and cylinders tight on their supports and the latter securely attached to 
car, and piston travel adjusted to from 7 in. to 9 in, 


102. The brake cylinder must be tested for leakage with a gage 
attached to the retaining-valve exhaust or triple-valve exhaust port, and 
the triple valve tested with a specified testing device to determine whether 
it will apply and release properly in both service and emergency applica- 
tions. If the triple valve fails to pass this test or the brake-cylinder 
leakage exceeds 8 pounds per minute, the entire brake equipment must 
be given the attention specified for cars requiring periodical repairs when 

_ stencil is out of date. If triple valve and brake cylinder pass the pre- 
scribed test, the retaining valve and its. pipe connections must be tested 
by applying the brake with a 20 pounds reduction from not less than 
70 pounds brake-pipe pressure and when the triple valve is released the 
retaining valve must hold the brake applied for a period of not less 
than three minutes. 

103. The hand brake and connections must be inspected, tested and 

- necessary repairs made to insure that it is in suitable condition for safe 
and effective operation when the car is in motion. 


Air Brakes on Cars—Periodic Repairs 


110. The air-brake equipment on cars must receive the inspection 
and repairs prescribed in Rules 112 to 169, inclusive, as often as required 
to maintain it in suitable condition for service, but not less frequently 
than once in fifteen months (except for complete AB-type freight brake 
equipment using the AB-type brake cylinder, on which the time limit is 
thirty-six months). 


“AB” Freight Brake Equipment—Cleaning, 
Lubricating and Testing 


200, The cleaning, lubricating, and testing of the AB-Brake equip- 
ment shall be in accordance with the Interchange Rules. 

201. The service and emergency portions must be removed from the 
car for cleaning and lubricating and replaced by one in good condition. 
They must be dismantled and all internal parts cleaned with gasoline or 
a turpentine substitute, preferably the former, then blown off with com- 
pressed air and wiped dry with a cloth. Before assembling the parts 
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TOOLS FOR “AB” VALVE. 
SERVICE AND EMERGENCY PORTIONS 


Ee - 
Name Purpose Length Principle Dimensions 

nr 7 

Double end, hex. | 4” nut and 8” cap 9R” dk” and #8” openings. 


screw. 
| 
Double end, hex. | #” cap screw and 
strainer 
nut wrench, 


78” 82” and 1%” opening. 


_ 

Double end, hex. | #” cap 2” brass 
pipe, plug and 
#” iron plug. 


42” and @” openings. 


a 


Plug driver. 2” choke plug. de” X 10” bit. 

Screw driver. &” choke plug. te” X fs” bit. 

Tee socket. &" cap screw. 88” hex. 

Strainer nut |. e ee eee eee eee 24” diameter, bit 4”X2", 
wrench. ts” square on back, 


ct 


Pin. spanner. lye” diameter, #” pins. 


Piston tail 


Square box, ; t Ive” square, 4” fillets, 
q spring cap nu 


Hex. box. Release insuring Life” hex, 


cap nut, 
Pin face. Vent valve pis- 14” between i” pin; 1%” 
ton wrench. offset. 
Tee socket. #” cap screw. $2” hex. ou 
Tee socket. #” cap-screw. vo ay" hex, 
Offset abekats W" nut. Igy” hex., 24" offset. 


‘Blank plug. Emerg. Por. oe = ¥ Pipe thd. 
Ve Ring Test. | poe 
Adjusting Release Insu in 


_ Wrenches 
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after cleaning, the castings and parts in the valve body must be thoroughly 
blown out with compressed air and all parts of the valve not elsewhere 
provided for known to be in good condition. All service and emergency 
portions after being cleaned or repaired must be tested on an approved 
test rack, 
“AB” Equipment—Service Portion 

202. The hair strainer must be removed, inspected and be thoroughly 
blown out with compressed air. Any dirt must be shaken or scraped 
from the exterior of the strainer. Cleaning fluids must not be used 
because they destroy the oil coating of the hair, which coating is essen- 
tial to proper operation of the strainer. If the strainer indicates dis. 
integration of the hair, it should be replaced. Additional oil must not 
be applied to the strainer, 


Fie, 13 


203. The valve portions should be properly protected from exposut 
to dirt and damage while being transported to and from the shop. 


204. In dismantling the portions, care must be exercised to avoi 
distortion of bolts, studs, nuts, étc., which can best be done by using the. 
type of wrenches described under heading “Tools for AB Valve.” Car 
must be taken to avoid damage to. parts when dismantling or assemblin 
the valves, particularly pistons, springs, gaskets, slide valves, graduatin 
valves, etc, If excessive force is required in removing or applying an 
part of the valve structure, investigation should be made to ascertal 
the cause, otherwise, serious damage to parts may result, particularly i 
removing the emergency piston or vent-valve piston, see paragraph 2: 

205. The service portion contains three choke fittings which gov. 
the flow of air through the ports in which they are located. The size 0 
these chokes is important. and whenever a service portion is dismantle 
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the chokes should be cleaned and inspected to insure that they are not 
restricted. It is preferable to remove these chokes one at a time for 
inspection and cleaning. As each choke is finished it should be replaced 
before the next choke is removed so as to insure against the possibility 
of getting the chokes replaced in wrong locations. The chokes can be 
cleaned in gasoline or other approved cleaning fluid and then blown off 
with a jet of compressed air. Metallic tools must not be used for clean. 
ing chokes. 

206. The three chokes located in the service portion are indicated by 
numbers, Fig. 13, and are as follows: 

207, Choke 31, which is located in the body under the release-insuring- 
valve cover. This choke controls the flow of air during preliminary 
quick service from the quick-service-reservoir volume to atmosphere, 


208, Choke 32 is located under the limiting-valve cover. This choke 
controls the flow of air in the quick-service passage between the slide 
yalve and the limiting valve during secondary quick service. 

209. Choke 79 is located in the release-insuring-valve cover. This 
choke controls the flow in the passage between the release-insuring valve 
and the slide valve exhaust in service and in service lap positions, 

210. The correct sizes for the orifice of these chokes are as follows: 


31 ay” drill 
32 ae” drill 
79 da” drill 


211. The service portion should be completely dismantled and all 
parts inspected and cleaned. When cleaning, the parts (excepting the 
body) should be washed in gasoline or any other suitable fluid which 
will dissolve any oil or grease and permit all parts to be thoroughly 
cleaned without abrasion. 

212. All gaskets or rubber-seated valves in this portion may be 
dipped in gasoline to assist in the removal of greasy dirt, but these parts 
must be promptly wiped dry after cleaning and must not be allowed 
to soak in gasoline, or other cleaning fluid. 

213. Defective gaskets and diaphragms: must be replaced with stand- 
ard gaskets and diaphragms as furnished. by the air-brake manufacturers. 


214,. When.the service portion is dismantled for general cleaning, all 


springs should be inspected after . cleaning. Springs which show rust ae 


pits, or are otherwise defective should he replaced by springs knowtl 
to: be correct. : are 
2l5. The following tabidlation: gives the data necessary £0 ) identify. 
each: of the ‘springs used in the servic A 
5) Gradeating Valve Spring, 
Aeat, 


Ae oe 


ch hy olds the evading valve 
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(37) Slide-Valve Spring, which holds the service slide valve to its 
seat, 

(39) Piston Spring, which is mounted in the piston stem and resists 
movement of piston and graduating valve after the feed grooves are 
closed and just previous to opening of the preliminary quick-service port, 

(43) Return Spring, which returns the piatens and slide valve to 
normal recharge position. 

(49) By-Pass Check-Valve Springs, which serve to hold the by-pass 
check-valves to their seats with a small differential so that either check 
can open and by-pass the strainer when dirt restricts the strainer. One 
check operates during application and the other during release of the 
brake. 

(57) Check-Valye Spring, which serves to hold the limiting-valye 
check and the back-flew check to their seats. 

(63) Diaphragm Spring, which acts on the diaphragm of the quick- 
service limiting valve to hold this valve open until the force of the spring 
is balanced by a brake-cylinder pressure of ten pounds. 

(71) Duplex Release Valve Plunger Spring, which returns the’ 
plunger to normal position when the operating rod is released, so that 
the reservoir release check-valves can return to their seats, ' ' 

(73) Check-Valve Springs, which serve to hold the auxiliary and 
emergency reservoir release check-valves to their seats when the release- 
valve plunger is down. ; 


(76) Release-Insuring-Valve Spring, which holds ‘this valve on i 


seat until brake-pipe pressure rises 14 pounds above auxiliary-reservoit 
pressure. 


“AB” SERVICE PORTION 
SPRING IDENTIFICATION TABLE 


Ref, Approx. Outside Diameter 

No, Free Height Diameter of Wire Remarks 

37 (Flat type spring). Slide valve spring. 

35 as ». 161 0201 Graduating valve spring. 
43 Ris 1.844 1562: Return spring. 

39 28 791 072 ~—Piston spring 
76 Ise 485 ~~ 0475. Release-insuring-valve sprin 
49 148 .807 0571 —By-pass check-valve ‘spring 
57 §2 473 ~ (0359. Check-valve spring. =~ 

63 28% 1.144 128 Diaphragm spring. 
7L 248 928 0985 Reservoir release valve: ot 


: and spring. 
73° 18 557 2° 0571 Check-valve: spring. 
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Lubrication 

220, The face of the graduating valve, the upper surface of the slide 
valve which is the graduating-valve seat, the slide-valve seat and the 
upper portion of the bushing where the slide-valve spring bears must 
be lubricated with the best grade of very fine pure dry Air Brake 
graphite. 

221. To apply the graphite lubricant it will be found convenient to 
use a small wooden paddle about 8 inches long, having a small piece of 
chamois skin giued to the paddle end. The width of this paddle must 
be somewhat less than the width of the slide-valve seat in the bushing. 
Place a smafl quantity of the graphite on the chamois skin and rub the 
surfaces specified until they show a dark copper color. There must be 
no free graphite allowed to remain on the valves or seats and they must 
be free from any oil or grease. 


222, Before the cleaned piston is replaced in the piston bushing, three 
drops of approved triple-valve oil must be placed in the groove and 
the ring must be moved around to distribute the oil. Insert the piston 
and slide valve in the body, leaving them in release position, then lubri- 
cate the piston cylinder sparingly and move the piston back and forth 
several times, after which remove the surplus oil from the outer edge 
of the cylinder. 

Emergency Portion - 

225, When the emergency portion is dismantled for cleaning, the 
main piston must not be removed without first removing the upper cover 
and taking out the diaphragm strut which serves to hold the emergency 
slide valve to its seat. Damage will result if force is used to remove 
the emergency piston from its bushing without first removing the dia~ 
phragm strut. 

226, The springs bchind the emergency vent valve and the inshot 
valve are held in place by circular sheet-metal retainers which have lugs 
on two opposite sides, These lugs engage under a lip around the outer 
‘end of the cavities in the body casting, To remove the spring and valve, 
press down on the spring retainer and tilt it so that one lug is expased 
upwards, When in this position the parts can be readily removed and 
they can be reassembled by using the same method, 


227, The individual emergency portion parts such as piston, rings, 
bushings, valves, springs, and gaskets must be cleaned and. inspected 
in the same manner as specified for similar parts of the service ‘portion, 
228, The emergency portion. contains . seven choke fittings which. 
govern the flow of air through the ports in which they are located... 

. The instructions. for ‘cleaning and ing choke fittings-in the. service |, 

portion applies for all of these chok cept hree; No, 109,.No. 97+ Aue 
_ and No. 95- A, which are not peadily removable and should be clean 
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Fig. 14 


Tn 
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in place. They are indicated by reference numbers in Fig. 14, and are 
as follows: 

229, Choke 127. This choke is located in the emergency-portion 
body and is accessible by removing a brass pipe plug. This choke con- 
trols the second-stage flow of air to the brake cylinder immediately after 
the inshot valve closes during an emergency application. 

230. Choke 153. This choke is under the emergency-portion cover 
and is located in the port which by-passes choke 127 when the timing 
valve opens. It controls the third stage of brake-cylinder rate of pres- 
sure rise during an emergency application. 

231, Choke 138. This choke is under the top cover of the emergency 
portion and is located in the charging port. It controls the quick-action 
chamber charging rate, 

232. Choke 109. This choke is located in the large vent-valve piston 
and serves to control the rate quick-action-chamber pressure reduces 
during emergency application. The orifice size for this choke is No. 69 
drill. 

233. Choke 140. This choke is placed at the flange of the accelerated- 
release cylinder and is located in the port which leads from the emer- 
gency slide-valve seat to the chamber back of the accelerated-release 
piston, This choke serves to protect against excessive leakage past the 
accelerated-release piston and its seal. 

234, Choke 95-A. This choke is located in the bushing under the 
spillover ball check-valve 95, The choke serves to protect against exces~ 
sive check-valve leakage, the orifice size in this choke being v&” drill. 

235. Choke 97-A. This choke is located in the cover above the spill- 
over check-valve 95, which serves to protect against diaphragm leakage 
and is located in the port leading to chamber above the diaphragm strut. 
The orifice size for this choke is dy” drill. , 

236. The correct sizes for the orifice of the above chokes are as 
follows : 

127, dh” drill 
153 dk” drill 
.138 No. 73 drill 
109 No, 69 drill 
140) dk” drill 
O5-A de” drill 
97-A vy” drill 


237, The emergency portion bas a - total of 11:-springs, which are 
designated as follows: 
= (96) Accelerated Emergency Release Check-Valve Spring, that 
“serves to hold the check valve 93 to. its Seah. : 
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(98) Spillover Check-Valve Spring, which serves to hold the chee; 
valve 97 to its seat, 

(101) Diaphragm Spring, which serves to hold the emergency slide 
valve to its seat when the diaphragm is balanced. 

(112) Vent-Valve Spring, which holds the emergency vent valve tg 
ite seat. 

(124) Inshot Piston Spring, which resists the inshot-piston move 
ment until the brake-cylinder pressure rises to 15 pounds. 

(125) Inshot Check-Valve Spring, which holds the check-valve in 
contact with the inshot-piston stem, 

(131) Emergency-Piston Spring, which resists the movement of the 
spring guide in the emergency-piston stem, 

(134) Graduating-Valve Spring, which serves to hold the graduating. 
valve to its seat on the slide valve. 

(137) Return Spring, which returns the piston and slide valve ta 
normal release position when the brake pipe and quick-action-chamber 
pressures are equalized. : 

(150) Accelerated Emergency Release Piston Inner Spring, which 
serves to resist movement of the emergency piston to accelerated releasé 
position at the beginning of a release after an emergency application, 

(151) Accelerated Emergency Release Piston Outer Spring, which 
serves the same purpose as spring 150, 

238. The following tabulation gives the data necessary to identif 
each of the springs described: 


“AB” EMERGENCY PORTION 
SPRING IDEA TERICATION TABLE 


Besse ssati seeerecenaaarene mcaiaaaaiaseasesezisie0 EAE 


Ref, Outside Diameter 


No, ead Teight Diameter of Wire Remarks 

96 Ik 744 072 Emergency-release cheek 
spring. 

98 ody 479 0285 Spillover check-valve spring 

101 hk 689 0641. Diaphragm spring. 

112 2) 1g 125° . Vent-valve spring. 

124 2a 1.192... 0985. Inshot-piston spring, 

125 lel 522 0508 Inshat-check-valve spring. 

131 26h 791 072° Emergency-piston spring. __ 

134 ah -I61 0201 Graduating-valve spring, 

137 344 1.184 1562 Return spring. 

150 2) 1204 1416. --Holding-piston inner sp 


Holding-pistor outer } 
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Lubrication 


240. The piston, slide valve and graduating valve of the emergency 
portion must be lubricated as specified for similar parts of the service 
portions. The emergency vent- valve piston and the accelerated-release 
piston must be lubricated in the same manner as the main piston. When 
the portions are being assembled the diaphragms must be carefully 
inspected to insure that the diaphragm surfaces are dry and iree from 
any oil or grease. 

“AB” Brake Cylinder 

245, To clean and lubricate, the cylinder must be dismantled by 

removing the non-pressure head and piston assembly of the cylinder. 


246, The brake cylinder does not have a follower bolted to the piston. 
The cylinder packing covers the entire piston head and is arranged so 
that it snaps on the piston and is held in place by a bead on the piston 
which fits into the non-pressure side of the packing. 

247, When the cylinder is dismantled the packing must be removed, 
cleaned, and inspected, If there are any cracks or deep scratches on the 
packing bearing surface or if the packing is worn too much to hold a 
proper bearing on the cylinder wall, it should be replaced. 

248. Before a cleaned or new packing is applied, the felt swab on the 
piston must be carefully cleaned, relubricated, and adjusted so that it 
will contact all around when the piston is replaced in the cylinder. The 
cylinder must also be cleaned so as to remove all dirt and old lubricant 
and the walls relubricated with a suitable brake-cylinder Iubricant. 

249. While the cylinder is dismantled the release spring must be 
inspected and cleaned so as to remove any rust or dirt which might be 
clinging to it and later find its way to the cylinder walls. If the spring 
has shown any rust spots it should be covered with a rust preventive 
after cleaning. 

250. The hair strainer and the piston-rod seal in the non-pressure 
head must be removed and thoroughly cleaned, This strainer can he 
removed for inspection from the inside of the head. It is held in place 
by a wire spring, By closing the ends of the spring the strainer’ parts 
are released for removal. 

251, If the hair in the strainer is broken or deteriorated so. that. it 
‘cannot: he put in good condition by blowing out, it should be renewed: 

252. ‘The, piston rod should be cleaned and. all. rust or rust spots — 
removed and if the piston-rod seal rings show: excessive wear or any other 
‘defects: which would interfere with the apaling function, they should be 

renewed, i : 
253, ‘When assembling the dismat led ae cylinder, special care 
emust-be taken to insure that no dirt eye other forsine cubetane | ener : 

the pevlinder before it-is closed. — 


TYPE K FREIGHT-CAR BRAKE 
EQUIPMENT 
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DESCRIPTION AND OPERATION 


INTRODUCTION 


1. The air-brake equipments for freight cars which were 
used prior to the type K equipment were known as the HC 
and HD freight-car brake equipments. The only difference 

‘between the HC and HD equipments was that the auxiliary 
reservoir and the brake cylinder were combined in the first 
instance, whereas these parts were detached in the latter in order 
to permit their application to certain types of cars. The brake 
cylinder was known as the type C with the combined equipment 
and as the type D with the detached equipment. The same kind 
of triple valve or the type H was used in both cases, and the 
equipments were designated by combining the letters HC 
and H D. 

DISADVANTAGES OF HC EQUIPMENT 


2. Effect of Long Trains—Longer freight trains and 
heavier cars introduced problems in the control of these trains 
which could not be met successfully by the type H triple valve 
used with the H C and H D freight-brake equipments. The H 
triple valve was designed for trains with a maximum length of 
about fifty cars, and it was found that, with trains of much | 

. greater length, too great an interval elapsed between the appli- 
cation of the front and the rear brakes when applied ir in service 
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as well as between the release af the brakes and the recharging 
of the auxiliaries at the front and the rear ends of the train, 


3. How Brakes Should Operate.—In order to contral 4 
train safely and with the least damage to equipment and lading, 
the brakes should apply and release and the auxiliary reservoirs 
should recharge simultaneously or as near the same time as pos- 
sible. If the brakes do not operate in this manner, the action is 
as follows: When the brakes apply on the front part of the train 
at a considerable interval before they apply near the rear, the 
speed of the cars on the front end will be retarded while for 
atime the speed of the cars at the rear will not change. As con- 
siderable slack exists in a long train, the rear cars close up ta 
the front cars or, as usually stated, the slack runs in. The 
result is a shock, the severity of which will depend on the dit- 
ference in the velocity between the two parts of the train, the 
weight of the cars, and the time required for the velocities ta. 
equalize. When the brakes finally begin to apply on the rear 
cars, the slack, assisted by the draft-gear springs, runs out, an 
may cause the train to break in two. 

When the brakes release on the front part of the train final 
and the train is in motion with the slack not all out, the fron 
part of the train will pull away from the rear part, and the result 
will be a severe shock or a break-in-two. : 

When. the brake pipe and the auxiliary reservoirs recharge | 
faster on the front end of the train, the pressure banks up in 
this part of the train, and when the brake valve is placed-in | 
running position, the air begins to move to the rear of the train. 
where the pressure is lower. The fall in pressure on the fron 
part of the train due to the movement of the air, is equivalen 
to a brake-pipe reduction, and some of the head brakes are lial 
to apply lightly or creep on, and may cause the wheels to at 


4. Why Front-End Brakes Apply First.—The reason wh: 
"with the H. triple valves, the brakes on the front end of the trai 
apply considerably in advance of the brakes on the rear is as f 
lows: The discharge of the air from the brake pipe when apt 
ing the brakes in service occurs at the front end of the b 
pipe at the brake valve, The rate at which the air cee 
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dependent on the opening at the exhaust port in the brake valve 
and on the friction the air encounters in passing through the 
pipe. The size of the opening at the brake valve remains the 
game, and the volume and friction of the air increases with the 
length of the pipe, therefore more time is required to discharge 
the air as the length of the brake pipe is increased. The air can- 
not pass from the auxiliary reservoirs to the brake cylinders any 
faster than the air discharges from the brake pipe, and therefore 
the delay in the application of the brakes toward the rear of the 
train increases with its length. The effect is to set up undesir- 
able stresses in the train as already described. The rate of reduc- 
tion on the rear part of the train may be so slow that sufficient 
difference between the pressure in the brake pipe and in the 
auxiliary reservoir may not be formed to move the triple valves 
to service position, and the air from the auxiliary reservoir will 
pass through the feed grooves into the brake pipe. Also, when 
the difference in pressures is small, the triple valve, in its move- 
ment to service position, stops as soon as the slide valve starts 
to open the port to the brake cylinder, because the reduction . 
which then occurs in the pressure in the auxiliary reservoir 
destroys the difference of pressures which acts to move the triple 
piston. As a result, the air from the auxiliary reservoirs may 
not pass to the brake cylinders faster than the air escapes through 
the leakage grooves. 


5. The air in the brake pipe could be exhausted more 
rapidly if the opening at the brake valve were increased, but if 
this were done there would be a liability of quick action. Fur- 
thermore, a quicker reduction in pressure at the head end of 
the train would, even if quick action did not occur, cause heavy 
shocks by the slack running in and out at the rear. 

Therefore, proper brake operation requires as nearly a simul- 
taneous application and release of the brakes as possible, as well 

as a uniform recharge of the auxiliary reservoirs, ee 


6, Introduction of the Type K Triple Valve—The unde- 
sirable features of the type H triple valve as just explained, led = 
_ to the introduction of a freight-br 
_ type Hl triple valve was replaced by the type K triple valy: 


ake equipment in which the a 
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This equipment is known as the type K freight-car brake equip. 
ment, and is designed to overcome the objectionable features 
of the brake equipment that used the H triple valve. 

The purpose of any triple valve is to apply its brake, release 
the brake, and recharge the auxiliary reservoir, and it is due to 
these triple functions that the valve obtains its name. 

The K triple valve performs the same functions as the H triple 
valve, and also has the following new features: (a) A quick. 
service feature, so called because, when the brakes are applied 
in service on a long freight train, the triple valves assist the 
brake valve in reducing the brake-pipe pressure, the result being 
a more tapid, positive, and uniform application of the brakes 
throughout the train; (b) a uniform release feature, so called 
because, when the brakes are being released, the triple valves 
discharge the air slowly from the brake cylinders on the front 
part of the train,’and at the normal rate from the brake cylinders 
on the rear part of the train, thereby making possible a more | 
uniform release of all brakes; (¢) a uniform recharge feature, 
so called because, when the auxiliary reservoirs are being © 
recharged, the triple valves restrict the passage of air to the _ 
auxiliary reservoirs on the front portion of the train where the 
pressure is highest and permit a normal rate of feed to the 
auxiliary reservoirs on the rear, thereby causing all of the reser- 
voirs to recharge at about the same rate. 

The object of the quick-service feature is therefore to bring 
about a more rapid service application of the brakes, and the — 
object of the uniform release and uniform recharge features is 
to cause the brakes to release and the auxiliary reservoirs to”: 
recharge at about the same rate. 


PIPING DIAGRAMS OF TYPE K EQUIPMENTS 


7. Types of, Equipment—The type K freight-car brake 
eqttipment is classified according to the arrangement of the, 
auxiliary reservoir and the brake cylinder. The equipment is 
referred to as the type K C when the auxiliary reservoir and 
the brake cylinder are combined as shown in the piping diagram _ 
in Fig. 1, because a type K triple valve and a type C brake cylin 
der are used. The detached equipment is shown in Fig. 2, an 


Combined Type of Brake Cylinder 
and Auxiliary Reservoir 
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is known as the type K D hecause a type K triple valve and g 
type D brake cylinder are used. This type of brake cylinder: js 
always separate from the auxiliary reservoir. 


8. Description of Arrangement.—The equipment for ong 
freight car as shown in Fig, 1 consists of a 14-inch brake pipe 
with a Lq-inch hose at each end, a 14-inch branch pipe that cone: 
nects the brake pipe to a L-inch pipe at the triple valve, a type K 
triple valve, an auxiliary reservoir with a release valve, a brake 
cylinder, and a pressure retaining valve connected by a $-incy 
pipe to the exhaust port of the triple valve. A cut-out cock and 


To. Brake. Pipe 


Type b Brake Cylinder 


Type KD 
Dotiebod Freight Brake Lgggment 


a centrifugal dirt collector are placed i in the branch pipe. the : 
tee at the point where the branch pipe is taken off the brake pipe 
is installed so that the side opening of the tee is uppermost. ‘The 
purpose of this arrangement is'to prevent moisture that may: be 
deposited in the brake pipe from draining into the bratich 
and triple valve. Wherever practicable, the triple valve shou 
be placed above the general level of the piping, and the pi 
should be so arranged as to avoid Roclents ° where moisture m 
collect, 

The artangement shown ‘ts Fig. 2 cotiaprises the-same 4 : 
with the exception of the l-inch pipe, used-to connect fe a 
iary reservoir to the brake eyfinder: 
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DESCRIPTION AND OPERATION OF PARTS 


TYPE K TRIPLE VALVE 


9, Views of Triple Valve.—There are two sizes of K triple 
valves; the K-1 valve used with brake cylinders that are 6 and 8 
inches in diameter, and the K-2 that is used with a 10-inch brake 
cylinder. 

In Fig. 3 is shown a perspective view of a K-2 triple valve, 
and in Fig. 4 is shown a sectional view of the valve. The 
K triple valve can be identified by the symbol letter and number 


K-1 or K-2 cast on the side of the valve body. The fin a cast on 
the top of the valve body also serves to identify a K triple valve. 
Triple valves of the H type that have been converted to K triple 
valves have this fin applied by.a setscrew. - 
“The K-1 triple valve is further distinguished from the K-2 
_by having two bolt holes in the reservoir flange where it is bolted _ 
to the auxiliary reservoir, whereas the ie eee valve has three : 
holes. ms a cee 
The exhaust port uf f the t tri te 
tips that leads to the. eptolning + yal 


is , screwed into thi 


a 
2B 
a 
an 
7 
& 
- 
= 
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There is a similar port on the other side so as to permit the pipe 
to be connected to the most convenient side. The opening rot 
used is closed by a plug. 


“10. Names of Paris.—The names of the parts of a K-2 
triple valve, Fig. 4, are as follows: 2, valve body ; 3, slide valve; 
4, triple piston; 6, slide-valve spring; 7, graduating valve; 
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8, emergency piston; 9, emergency-valve seat; 10, emergency 
valve; 13, check-valve case; 14, check-valve case gasket 
15, check-valve; 16, strainer; 19, cylinder cap; 20, graduati 
stem nut; 21, graduating stem; 22, graduating spring; 23, cyl 
der-cap gasket; 24, cylinder-cap bolt and nut; 26, drain plu 
29, retarding-device body; 31, retarding stem; 33, retard: 
spring; 35, slide-valve bushing. sds beg he ee 
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11, Movable Parts.—The K triple valve contains two sets 
of movable parts, the service parts and the emergency parts. 
The latter parts operate only when an emergency application is 
made; the service parts operate in both service and emergency. 

The service parts of the triple valve, Fig. 4, are the triple 
piston 4, the slide valve 3, and the graduating valve 7. The 
emergency parts are the emergency piston 8, the emergency 
valve 10, and the check-valve 15. 


12. Triple Piston—The triple piston, the graduating valve, 
and its spring, are shown removed from the triple valve in 
Fig. 5. The purpose of the triple piston is to move the graduat- 


Fia. 5 


ing valve and the slide valve and also to open and close the feed 
groove. The triple piston is moved by the difference of pres- 
sutes between the attxiliary reservoir and the brake pipe, and 
it may be regarded as being a movable wall between these pres- 
sures. The packing ring a causes the piston to form as nearly 
as possible an air-tight joint between the pressures in all posi- 
tions except release., 

The graduating-valve pin b holds the graduating-valve 
spting ¢ in position in the slot in the piston stem. The pin also... 
extends into a hole in the top of the graduating valve and pre- 
vents it from being assembled in the wrong position on the stem. 
The purpose of the spring ¢ is to hold the graduating valve on 
its seat in the absence of air pressure, and thereby ata aire : 
oe getting under the valve. 
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The circular ridge d, in a certain position of the triple valve, 
makes an air-tight joint with the brass bushing 35, Fi ig, 4, with 
the exception of what air can leak through the small feed 
groove ¢, Fig, 5, The knob f is used so that the triple piston 


can be grasped readily when applying or removing it from its 
bushing. 


13. Slide Valve.—In Fig. 6 (a) is shown a bottom view of 
the slide valve removed from the triple valve. The valve is 
shown transparent in order to bring out the relation of the ports, 
passages, and cavities. 


Piston End 


The purpose of the slide valve is to make a joint between the 
auxiliary reservoir and the atmosphere at all times, to connect 
’ the auxiliary reservoir and the brake pipe to the brake cylinder, 
and the brake cylinder to the atmosphere, as well as to connect 
the auxiliary reservoir to the space above the emergency piston, 
The purpose of the various ports and passages will be explained 
when the operation of the triple valve is taken up. 

The slide-valve spring, Fig. 6 (b), is pinned to the slide valve, 
' and as the outer ends of the spring bear against the slide-valve 
bushing, the valve is held firmly to its seat. Dirt is thereby pre- 
vented from getting between the valve and its seat in the absence 
of air pressure. 


gages in the triple-valve body. 
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The ends of the six wings on the slide valve bear lightly 
against the inter ior of the slide-valve bushing, and serve to keep 
the valve in the proper relation to its seat. 


14. Graduating Valve——The graduating valve as viewed 
from the face is shown in Fig. 7. The face of the valve con- 
tains a cavity v as shown. 

The purpose of the graduating valve is to open and close the 
service port in the slide valve, and thereby make possible a gradu- 
ated application of the brake. The cavity in the graduating 
valve also permits air from the brake pipe to pass through the 


slide valve to the brake cylinder in quick-service position. On 
this account the plug type of graduating valve as found in older 
triple valves cannot be used with the K triple valve, and the 
graduating valve therefore has to be made flat. 


15. Slide-Valve Seat.—The slide valve 3, Fig. 4, works 
within a brass bushing 35, the lower part of which is flat so as 
to form a seat for the valve. In Fig. 8, the bushing is shown | 
‘sectioned so that the slide valve seat can be seen. The seat has 
four ports r, t, y, and p cut through it, which egies with Pee 


16. Triple-Valve Body.—A sectional view of a part of the . 


: ‘triple-valve body is shown in Fig. 9, The purpose of this iflus- ee 
"tration is primarily to show passage that leads from a chamber 


in the body and terminates in a port. in the slideyalve seat. 
The purpose of passage y is to reduce the pressure in the bral 


pipe and thereby quicken the appteatiea of the 
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they are applied in service on long trains. Port ry in the slide. 
valve bushing leads to the brake cylinder hecause the auxiliary 
tube comes opposite the lower end of passage r at d. Port p 
leads to the exhaust port and the pressure retaining valve, and 
port f 15 drilled through the bushing and the valve body into the 
chamber below. 


‘ 


Fia. 9 

i7, Graduating Stem and Spring—The purpose of the 
graduating stem, 21, Fig. 4, when properly supported by the 
graduating spring 22 is to prevent the triple piston from moving 
to emergency position during a service application on a‘ short 
train. It also stops the piston in quick-service position. 


18. Emergency Parts.The emergency parts of the trip 
valve as shown in Fig. 10° are the emergency piston 8, shoy 
sectioned, the emergency valve 10 with a rubber seat 11; th 
brake-pipe check-valve 15; the emergency-valve seat 9; and ¢ 
check-valve spring 72. mae 
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The purpose of the emergency parts is to cause brake-pipe 
air to be vented to the brake cylinder in emergency-brake appli- 
cations, thereby transmitting serial quick action from car to car 
throughout the train, and also to prevent the return of brake- 
cylinder air to the brake pipe. 

The emergency-valve seat is of brass and is placed between 
the check-valve case 13, Fig. 4, and the triple-valve body 2. 
When assembled the rubber-faced emergency valve seats on the 
flange a’, Fig. 10, of the seat. The opening in the upper part 
of the seat acts as a guide for the emergency-piston stem, and 


the top of the upper part forms a stop for the emergency piston 
when it is forced downwards during an emergency application, 

The purpose of the emergency valve is to prevent air from 
the brake pipe and chamber y, Fig. 4, from passing to the brake 
cylinder except in emergency. The stem a, Fig. 10 (0), of the 
emergency valve 10 extends into the hollow stem of the emer- 
gency piston 8, and the piston rests on the upper part of the 
stem. A downward movement of the emergency piston will 
- therefore unseat the emergency valve. In normal position, the 


a lower rounded part of the stem 6 of the valve partly extends | 


into a cavity b in the check-valve 15; this cavity not only acts 
asa guide for stem b, but also as a receptacle for sere 12 
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The purpose of the check-valve 73 is to prevent a hackdlow 
of air from chamber vy, Fig. 4, and the brake cylinder to the 
brake pipe, which would result in a loss of brake-cylinder preg. 
sure whenever the pressure in the brake pipe was lower than 
that in the brake cylinder, as happens when the brake pipe jg 
depleted during emergency applications. Under such conditions, 
the brake-cylinder air would force the emergency valve down 
and pass to the brake pipe. 

The purpose of the spring 72, Fig. 10 (e), is to hold the 
emergency valve atid check-valve in their normal positions, or 
seated when not being operated, and to return them as well ag 
the emergency piston to their normal positions after an emer- 
gency application, 


19, Retarding Device-—The retarding device is a very 
simple piece of apparatus, yet it performs an important function : 
because, without it, a uniform release and recharge of the brakes” 
could not be obtained. a 

As shown in the sectional view in Fig. 4, the retarding device 
consists of a retarding stem 37, a retarding spring 33, and 
retarding-device body 29 that holds the stem and spring in po 
tion in the end of the triple valve. : 

The opening ¢ in the body serves to connect the slide-valve 
chamber of the triple valve to the auxiliary reservoir, The © 
threaded hole b permits a tool to be screwed in when the stern, o 
is heing removed, should it stick. The purpose of the retarding | 
device is either to stop the triple piston and slide valve in release 
position or to return these parts from retarded-release position 
to release position. 

If the pressure in the brake pipe is less than 3 pounds higher 
than the pressure in the auxiliary reservoir, the retarding devi 
acts as a positive stop, and prevents the triple piston from mo 
ing back any farther when it engages the stem 32. The : 
valve is-then ‘said to be in full-release position. 


20. If the pressure in the brake-pipe exceeds she pr 
in the auxiliary reservoir by more than 3 pounds, the { 
exerted by the end of the triple piston becomes more than 
spring 33, Fig. 4, can withstand. The retarding stem then m 
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outwards and in so doing compresses the retarding spring 33. 
The slide valve and triple piston are now carried to another posi- 
tion known as retarded-release position, Therefore, the triple 
yalve has two release positions; namely, a full-release position 
and a retarded-release position. 

When the end of the triple piston strikes the retarding stem 
and stops in full-release position as in the first instance, the 
position of the slide valve is such as to cause the auxiliary reser- 
yoir to recharge at the normal rate from the brake pipe, and the 
air from the brake cylinder to discharge in the usual time. 

When the triple piston and the slide valve move all the way 
back as in retarded-release position, the change in the position 
of these parts causes the air to discharge more slowly from the 
brake cylinder, and also causes the auxiliary reservoir to 
recharge more slowly from the brake pipe than when the valve 
is in full-release position. However, when the difference between 
the pressure in the auxiliary reservoir and the brake pipe 
becomes less than 3 pounds, the retarding spring moves the 
parts back to full-release position. 

It has been found that a pressure in the brake pipe of 3 pounds 
in excess of the pressure in the auxiliary reservoir carmot be 
abtained much more than thirty cars back of the engine. Accord- | 
ingly, the triple valves on these cars assume a position in which 
the brakes release and recharge slowly, while behind about the 
first thirty cars, the release and the recharge occur at a normal 
rate. 

Tt will be explained farther on how the action just described 
brings about a uniform release and recharge of all the brakes 
throughout the train. 


AUXILIARY RESERVOIR AND BRAKE CYLINDER 


21. An exterior view of the auxiliary reservoir and. the 
brake cylinder used with the combined type K freight-car: brake 
equipment is shown in Fig, 11. The equipment is attached to 
_ the car by bolts that pass, through the holes in the brackets cast 
on the auxiliary reservoir and the brake cylinder. The small 
hole shown in the end of the auxiliary reservoir is. the triple- 

valve end of the auxiliary tebe, and when the triple valve? is 
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bolted to the auxiliary reservoir the retarding device on the triple 
valve extends into the large opening shown. 

In Fig. 12, the auxiliary reservoir and the brake cylinder are 
shown in section, The purpose of the auxiliary reservoir is to 
store compressed air for applying the brake on the car on which 
it is placed; the brake cylinder is used to convert the pressure 
of the compressed air into a force that acts through the founda- 
tion brake rigging on the brake shoes. The importance of the 
brake cylinder on the operation of the brake and the necessity 
for maintaining it so that no leakage exists, will be evident when 
it is recalled that the whole function and purpose of the air- 
brake system is to deliver and maintain certain air pressures in 
the brake cylinder, 
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The connection between the auxiliary reservoir and the brake 
cylinder when the brake is being applied, between the brake 
cylinder and the atmosphere when the brake is being released, 
and between the brake pipe and the auxiliary reservoir when 
the latter is being charged, is made by the triple valve. 


22. The auxiliary reservoir is made of cast iron arid of a 
size proportionate to the brake cylinder with which it is used, 
When used with an 8-inch freight-car brake cylinder, the auxil- 
iary reservoir has an approximate volume of 1,650 cubic inches, - 
and when used with a 10-inch brake cylinder, the volume of the | 
auxiliary is 2,440 cubic inches. The triple valve is secured to 
the auxiliary reservoir by reservoir studs and nuts, two being | 
used with a K-1 triple valve and a brake cylinder 8 inches in. 
diameter, and three with a K-2 triple valve and a brake cylinder 
10 inches in diameter. A gasket 15, Fig, 12, is used to make an. 


SSS 


“Drain Plug 
Auxiliary Reservoir Brake Cylinder 
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air-tight joint between the triple valve and the auxiliary reser- 
voir. The auxiliary tube b is used to connect the triple valve to 
the brake cylinder. The purpose of the tube is to conduct the 
air from the auxiliary reservoir by way of the triple valve to 
the brake cylinder when applying the brake, and also to conduct 
the air from the brake cylinder when releasing the brake. The 
telease valve is employed to discharge air from the auxiliary 
reservoir and release the brake when the engine is detached or 
when coupled, if the engineer cannot release it. When the valve 
is opened, the pressure on the auxiliary side of the triple piston 
is reduced, the higher brake-pipe pressure on the other side 
moves the piston and the slide valve to release position, and the 
air exhausts from the brake cylinder. 


23. The brake cylinder contains a piston 3, Fig. 12, with 
a hollow piston rod 3 riveted to it. The piston rod acts as a 
guide for the piston, it serves to keep the release spring 9 in its 
proper position during the movement of the piston, and it also 
serves to guide the push rod 14. The inner portion of the push 
rod is merely inserted into the piston rod and is not connected 
to it in any way; the outer end of the rod is connected to the 
cylinder lever of the foundation brake rigging. The purpose of 
the push rod is to enable the hand brake to be applied without 
having to pull out the piston, the resistance of which is consider- 
able. Therefore, when the hand brake is being set, the push 
rod draws part way out of the piston rod. When the air brake 
is applied, the piston and the push rod move out together. 

The release spring forces the piston to release position when 
' the air is exhausted from the brake cylinder. The push rod is 
. then returned into the piston rod owing to the brake beams being 
returned by their weight to their normal or vertical position 
again. 

The pressure head of the brake cylinder is formed by the end 
of the auxiliary reservoir. The non-pressure head 4, which is 
attached to the brake cylinder by the cylinder-head bolts and 
nuts 11, is so constructed as to form an extension or pocket , 
which prevents the release spring 9 from closing solid in case 
of long piston travel. The piston is made to operate air-tight 


\ 
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by a packing cup 7, clamped to the piston by the follower 6 and 
the studs and nuts 5. Thus the packing cup is held firmly against 
the piston except on a part of its outer edge. 


94. The brake cylinder is bolted to the auxiliary reservoir 
by reservoir-cylinder bolts and nuts 17, The cylinder gasket 14” 
ig used to make an air-tight joint between the auxiliary reservoir 
and the brake cylinder. The distance between the pressure head 
of the brake cylinder and the brake cylinder piston 3, when the 
brake is fully applied, is called the piston travel. 

The leakage groove a is a shallow groove cut in the wall of 
the cylinder and a travel of about 2 inches is necessary before 
the piston moves beyond it. The leakage groove prevents unsup- 
plied brake-pipe leakage from applying the brake. The brake- 
pipe leaks are ordinarily kept supplied by the action of the feed 
valve. Thus, should the triple valve move to service position, 
thereby closing its exhaust port, the air passing slowly from 
the auxiliary reservoir to the brake cylinder will pass through 
the leakage groove and the brake will not apply. 

The exhaust port in the triple valve is open in release position 
and permits such air to escape as may leak into the brake cylinder. 

Freight-car brake cylinders are either 8 inches or 10 inches 
in diameter and are of such a length as to permit of a piston 
travel of 12 inches, They are designated as 8 in.X12 in,, or 
10 in. 12 in. 

The purpose of the brake-cylinder protector is to prevent the 
ditt and moisture that enters the brake cylinder through the 
opening where the hollow piston rod passes through the non- 
pressure head from being deposited:on the walls of the cylinder. 
The exclusion of dirt from the brake cylinder reduces the wear 
onthe packing cup and thereby lessens brake-cylinder leakage. 
The protector, a cone-shaped collapsible hood of waterproof 
fabric is flanged at the large end; the flange is held between the 

eylinder and the non-pressure head when the latter is applied. 
At the small end the protector is held against the piston by the 
_telease spring: The street ell permits the moisture to drain out. 
_ Brake cylinder protectors are used’to a greater extent in pas- 
_senger-car brake cylinders than in freight-car cylinders, 
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OPERATION OF TYPE EK FREIGHT-CAR BRAKE EQUIPMEW? 


25. Diagrammatic Views.—Owing to the number and the 
location of the ports in the K triple valve, it is difficult to ily. 
trate the valve in its different positions by true sectional views, 
Therefore, the operation of the triple valve will be explained 
from the enclosed diagrammatic views, Figs. 13 to 20, in whieh 
all the ports and passages are sliown in one plane. 


26. Full-Release and Charging Position.—If, when releag. 
ing the brakes and charging or recharging the brake system, the 
pressure in the brake pipe cannot be raised high enough above 
the pressure in the auxiliary reservoir to force the triple piy- 
ton #, Fig. 13, inwards and compress the retarding spring 33, 
the triple valve will assume full-release and charging position, 

The air from the brake pipe enters the triple valve and passes - 
by way of the passage a to the chamber b, The air then passes 
through the feed groove 7 into the chamber behind the triple pig. 
ton and enters the auxiliary reservoir through the opening in the 
retarding-device body. ‘The brake cylinder is connected to the 
atmosphere through the auxiliary tube, passage r, cavity » in th 
slide valve 3, and through passage p and port Zr. to the exhay 
port in the retaining valve. 

The air in passage a lifts the check-valve 75 against the ter 
sion of the spring 72 and charges the chamber between the check. 
valve and the emergency valve 10 with air at brake-pipe pressure, 

There will be a pressure of 70 pounds to the square inch ia 
the brake pipe and in the auxiliary reservoir when the brake sys: 
tem on the car is fully charged. Therefore, the triple piston # 
balanced between. the equal pressure in the brake pipe and the 
auxiliary reservoir. 


27. Quick Service—The action of the triple valve in ¢ 
ing from full-release position, Fig. 13, to quick-service po 
Fig. 14, is as follows: When the brakes are applied. in se 
the pressure in the brake pipe and in chamber b, Fig, 13, re 
more rapidly than the air can pass from the auxiliary rese 
through the feed groove ito the brake pipe, The triple Bie 
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is then moved outwards beyond the feed groove by the greater 
pressure in the auxiliary reservoir, thereby breaking the con- 
nection between the brake pipe and the reservoir. At the same 
time, the triple piston carries the graduating valve 7 forwards 
on top of the slide valve 3, and opens port 2, Fig. 14, The col- 
lar on the rear of the piston stem next engages the slide valve 3 
and all of the parts move outwards until the piston is arrested 
by its knob striking the graduating stem 21, The triple valve 
is now in quick-service position in which port z in the slide valve 
registers partly with part r in the valve seat. The air from the 
auxiliary reservoir passes by the end of the graduating valve 7, 
through port z and port r to the brake cylinder, and moves out 
the piston; this action applies the brake. Cavity n in the slide 
valve ig moved out of register with ports 7, p, and exhaust 
port Ex. before port z connects to port r, therefore the air that 
enters the passage r cannot escape through passage p to the 
retaining valve. 

The air in the check-valve chamber passes through passage y, 
port o in the slide valve, cavity v in the graduating valve, port q 
in the slide valve, and port ¢ in the slide-valve seat, thence past 
the emergency piston 8, which is a loose fit, to the brake cylin- 
der. As soon as the pressure in chamber y reduces stfficiently 
below the pressure of the brake pipe in chamber a, the check- 
‘valve 15 lifts against the tension of the check-valve spring, and 
permits air from the brake pipe to pass through the ports just 
mentioned to the brake cylinder. The size and arrangement of 
these ports is such that the passage of air from the brake pipe 
to the top of the emergency piston is not sufficient to force it 
downwards and cause an emergency application. 

However, enough air is taken from the brake pipe to cause 
a definite local reduction in brake-pipe pressure, which is trans- 
mitted to and repeated by each triple valve, thereby increasing 
the rapidity with which the brake-pipe reduction travels back 
through the train, The advantage of quick service is that, with 
the brakes applying rapidly, the action of the slack in producing 


~ shocks in the train is lessened because the more rapid applica- 


: tion of the brakes prevents the slack from running in to the 
same extent as when the brakes apply more slowly. 
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28. The serial action of the brakes, or the action of one 
triple valve in assisting to apply the next by the venting of air 
from the brake pipe to the brake cylinder, is similar in prin- 
ciple to the serial action during an emergency application with 

-the exception that less air is taken from the brake pipe. The 
operation of the brakes in emergency is referred to as serial 
quick-action application, and their operation in quick-service as 
serial quick-service application of the brakes. 

The air that is taken from the brake pipe by the triple valves 
during quick service shortens materially the duration of the 
exhaust at the brake valve, and also gives a pressure in the brake 
cylinder, when the pressure in it and the auxiliary reservoir 
equalizes, about one pound higher than with the older type of 
triple valve, 

The brake-cylinder pressure in chamber r, Fig. 14, cannot 
move the emergency valve 10 downwards because the greater 
pressure in chamber y, which is about equal to that in the brake 
pipe, assisted by the check-valve spring, holds the emergency 
valve up to its seat. 


29,° Quick Service Lap.—The purpose of lap position is to 
hold the brake applied until it is desired either to apply it harder 
or to release it. The operation of the triple valve in moving to 
lap position is as follows: In Fig. 14, port ¢ is in partial register 
with port r, and the quick-service port y is in full register with 
port o, but more air can pass from the auxiliary reservoir 
through port 2 to the brake cylinder than can pass through the 
' quick-service ports by way of passage y. Therefore, after the 
brake-pipe reduction ceases at the brake valve, the air in the 
auxiliary reservoir passes to the brake cylinder until finally the 
presstire in the reservoir to the right of the triple piston becomes 
less than the pressure, in the brake pipe in front of the piston, 
When the difference of pressures becomes great enough to over- 
come the friction of the parts, the triple piston is moved inwards, 
by the greater pressure in the brake pipe, toward the lesser pres- 
sure in the auxiliary reservoir. The graduating valve is carried 
along with the piston until the collar on the piston strikes the 
slide valve, The triple piston then stops because there is not 
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a sufficient difference of pressures on it to move the slide valve, 
which therefore remains in quick-service position. The triple 
valve is now in quick-service lap position, Fig. 15. The gradu- 
ating valve 7 closes port.¢ and stops the passage of air from 
the auxiliary reservoir to the brake cylinder through this port, 
and the valve at the same time breaks the connection between 
ports o and q, and therefore stops the discharge of air from the 
brake pipe to the brake cylinder. 


30. If it is desired to apply the brakes harder, a further 
reduction in the pressure in the brake pipe will cause the triple 
piston and the graduating valve to move to quick-service posi~ 
tion again, and these parts will return to lap position as soon 
as the reduction in the pressure in the auxiliary reservoir 
approximates that made in the pressure in the brake pipe. Each 
succeeding reduction decreases the pressure in the auxiliary 
reservoir and increases the pressure in the brake cylinder, The 
pressure in these parts becomes equal at about 51 pounds if the 
piston travel is 8 inches, after a brake pipe reduction of 
20 pounds from 70 pounds, The brakes now cannot be applied 
any harder, and they must be released and recharged. 


31, The triple valve does not operate in quick service after 
the first brake-pipe reduction, provided this reduction is about 
10 pounds. The reason is as follows: When the triple valve 
first moves to quick-service position, the air from the brake pipe 
passes freely to the empty brake cylinder and a serial service 
application of the brakes results. After a brake-pipe reduction 
~ of 10 pounds, which gives a brake-cylinder pressure of 25 pounds 

with standard piston travel, the pressure in the brake cylinder 
is now high enough to prevent the air from entering from the 
brake pipe rapidly enough to bring about a serial-service appli- 
cation of the brakes. However, some air passes from the brake 
_pipe to the brake cylinder each time the parts of the triple valve 
move from quick-service lap position to quick-service position 
~ until the pressure becomes neat | enout) equal to perce a a 
further flow of air. : ee 
he quick-service feature is n eeded alter the brake: ar 
once applied because a Bebter reduction i in brake-pipe pre: 
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is required to move the triple pistons and graduating valves from 
quick-service lap position to quick-service position with the feed 
grooves closed and no back-flow of air, than is required to start 
these parts from release position when the feed grooves are 
open, 


32. Full Service—The triple valve is shown in full-ser- 
vice position in Fig. 16, On short trains, the service parts of 
the triple valve move to full-service position instead of to quick- 
service position, becatise, on account of the small volume of the 
brake pipe and the lesser friction of the air in the pipe, the air 
discharges more rapidly than with long trains. 

The service parts of the triple valve assume momentarily 
quick-service position, but the air in the auxiliary reservoir can- 
not reduce in pressure by passing through the partly opened 
service port as fast as the pressure in the brake pipe reduces, 
The excess of pressure in the auxiliary reservoir then forces 
the triple piston outwards, compressing the graduating spring 
slightly, and the slide valve opens the service port ¢ fully. 
The larger port opening between the auxiliary reservoir and the 
brake cylinder then permits the pressure in the reservoir to 
reduce more rapidly and keep pace with the more rapid reduc- 
tion of pressure in the brake pipe. In full service position, port 0 
in the slide valve has moved past the quick-service port y, there- 
fore no air passes from the brake pipe to the brake cylinder. 

The triple valves may also move to full service position on 
long trains. Thus, when the pressure in the brake cylinder 
becomes so high that the auxiliary air cannot flow in quite as 
fast as the pressure in the brake pipe.is being reduced by the 
brake valve and the quick-service ports, the auxiliary pressure 
will force the triple piston and the slide valve forwards, the 
graduating spring will be compressed slightly, and the triple 
valve will then assume full-service position. 


33. Full-Service Lap.—The triple valve is shown in full- 
service lap position in Fig. 17. The triple piston and the gradu- 
ating valve assume lap position for the same reason that they 
move to quick-service lap; that is, when the pressure in the aux- 
iliary reservoir reduces enough below the pressure in the brake 
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pipe for this latter pressure to overcome the friction of the triple- 
piston packing ring, and the graduating valve, the piston moves 
to the right until stopped by the collar striking the slide valve. 
The graduating valve 7 now closes the upper end of port z, and 
the brake is held applied because air is prevented from entering 
the brake cylinder. During further brake applications, the slide 
yalve does not move, and the triple piston merely operates 
between full-service and full-service lap positions, thereby caus- 
ing the graduating valve to open and close port z 

With a brake-pipe pressure of 70 pounds and a brake-cylinder 
piston travel of 8 inches, the brakes are applied fully when the 
pressure in the brake pipe has been reduced 20 pounds. There 
is then a pressure of 50 pounds in the brake pipe, the auxiliary 
reservoir, and the brake cylinder. 


34. Uniform Release—The uniform release of the brakes, 
by which is meant that all brakes release at about the same time, 
is brought about by providing the K triple valve with two release 
positions, a retarded-release position and a full-release position. 
The particular release position which the triple valve will assume, 
depends on the position of the valve in the train. The triple 
~ valves on about the first thirty cars in the train move to retarded- 
release position during a release because the pressure is raised 
more rapidly in this part of the brake pipe than at the rear. The 
reason for a slower increase in pressure at the rear is due to 
the friction encountered by the air in its passage to the rear of 
the train, and also to the fact that the auxiliary reservoirs at the 
front of the train begin to recharge and absorb air from the 

brake pipe. 

_ When the pressure in the brake pipe on the first thirty cars 
becomes about 3 pounds higher than the pressure in the auxil- 
_ lary reservoirs, each triple piston moves inwards and compresses 
its retarding spring 33, as shown in Fig. 18, and the triple valves 
assume retarded-release position, The pressure in the brake 
pipe behind the first thirty cars cannot be raised 3 pounds higher 
than the pressure in the auxiliary reservoirs, and the retarding. 
_ stem 31 and the spring 33 stop each triple piston and slide valve 
in full-release position, Fig. 13. 


25 TYPE K FREIGHT-CAR BRAKE EQUIPMENT 


35. The effect when the triple valves on the front part of 
the train are in retarded-release position and on the rear in ff. 
release position is to bring about a uniform release of all brakes, 
The reason is as follows: The air in the brake cylinder, and jy 
passage +, Fig, 18, with the triple valve in retarded-release posi. 
tion can only escape slowly because, after entering cavity n, the 
air must pass through restricted port # before it cun enter cay. 
ity # and pass to the atmosphere through port » and the exhanse 
port /v. However, on the rear cars, as shown in Fig, 13, the 
connection between the brake cylinder and the atmosphere ig 
made through cavity only, and the air escapes at the normil 
rate. 


36. The result of the brakes beginning to release first on 
the front of the train through a small port, and to release next 
on the rear of the train through a larger opening is to bring 
about a uniform release of the brakes throughout the whole tr 
A simultaneous release of the brakes permits of a release at ton 
speeds without danger of a severe shock or a break-in-twa, 

The triple valves that are in retarded-release position wi 
remain in this position until the pressure in the brake pipe an 
in the auxiliary reservoir becomes near enough equal for th 
retarding springs 33, Fig. 18, to overcome the friction of t 
triple pistons and the slide valves. When this occurs, the spring 
force these parts to full-release and charging position as sho 
in Fig, 13. 

The triple valves in retarded-release position at the pol 
where the difference between the pressure in the brake pipe: 
the pressure in the auxiliary reservoirs is the least will 'r 
from retarded-release to full-release. position first, becats 
rquired difference in the pressures necessary for the movem 
of the parts is obtained. there sooner than where the diffe 
in the pressures is greater, Therefore, the movement o 
triple valves to full-release position begins at about thirty 
back and proceeds to the front of the train, where the 
in the brake-pipe is the highest. — 


37. Uniform. Recharge.—A. uniform vighongite of the 
jary reservoirs occurs at the same time as a uniform releas 
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the brakes and is brought about in the folowing manner: With 
about the first thirty triple valves on the front part of the train 
in retarded-release position, Fig. 18, the air from the brake pipe 
can only recharge the auxiliary reservoirs through the small feed 
groove ¢ (also see Fig. 5) in each one. The triple valves on the 
cars behind about the first thirty are in full-release position as 
shown in Fig. 13, and the reservoirs charge through the feed 
grooves #, which are considerably larger than the feed grooves e, 
Fig. 18. 

Although the pressure is higher in the front part of the brake 
pipe, yet the small feed grooves ¢, prevent the auxiliaries on 
this part from charging faster than the rear auxiliaries through 
the large feed grooves i, Fig. 13. The combination of high pres- — 
sure and small feed grooves on the front part of the train, and 
low pressure and large feed grooves on the rear, brings about . 
practically a uniform recharge of the auxiliary reservoirs 
throughout the whole train. A uniform recharge prevents a 
reapplication of the head-end brakes by the air moving to the 
rear of the train after the brake valve is returned to running 
position. 


38. Emergency.—The type K triple valve is shown in 
emergency position in Fig. 19. Emergency or quicls action is 
brought about by a sudden and considerable reduction in the 
pressure in the brake pipe below that in the auxiliary reservoirs, 
no matter how caused, As a result, the movement of the parts 
of the triple valve is so rapid that there will be no time for the 
air to pass from the auxiliary reservoir to the brake cylinder 
through the service port ¢ in the slide valve and the triple pis- 
ton 4 will force back the graduating stem and spring and will 

_ seat firmly against the gasket in front of it. In this position, 
--aslot b, Fig. 6 (a), in the slide valve 3 uncovers the emergency 
port £, Fig, 19, in the seat, and the air in the auxiliary reservoir 
passes down on top of the emergency piston 8, and forces it 
downwards, thereby unseating the emergency valve 10. The air 
in. chamber y passes to the brake cylinder, and the brake-pipe ait 
in chamber a raises the check-valve 15 and passes by way of the 
- tnseated emergency valve and the auxiliary tube, to the brake. 

nid : : 
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cylinder, The air in the auxiliary reservoir passes to the brake 
cylinder through port s. 


39. When the pressure in the brake pipe and the brake 
cylinder nearly equalize, the check-valve spring seats the check- 
valve 15, Fig. 20, and prevents the back-flow of air from the 
brake cylinder to the brake pipe in which the pressure finally 
reduces below the pressure in the brake cylinder. The emer- 
gency valve 10 is held open by the emergency piston & and will 
return to its seat when the pressure in the auxiliary reservoir 
above the piston and the pressure in the brake cylinder below the 
piston have nearly equalized. 

The sudden discharge of brake-pipe air into the brake cylinder 
affects the next triple valve in the same manner as if the air 
were discharged to the atmosphere. In this way, each triple 
valve applies the next, and the transmission of quick action is 
so rapid that it requires less than 3 seconds to apply the brakes 
on a train of fifty cars. Owing to the air that is admitted from 
the brake ‘pipe, the brake-cylinder pressure is about 10 pounds 
higher with standard piston travel after an emergency applica- 
tion than after a full-service application. 

The joint made when the triple piston is forced against the 
gasket prevents any air that passes by the triple-piston packing 
ting from escaping into the brake pipe. 

Owing to the amount of brake-pipe air that is vented to the 
brake cylinders in emergency, the discharge of air at the brake 
valve virtually stops after the first triple valve moves to emer. 
gency position. 

DISORDERS 


40. Common Disorders——The common disorders to which, 
the K triple valve, Fig. 13, is subject are as follows: Leaky 
slide valve 3, leaky graduating valve 7, leaky triple-piston pack- 
ing ring, leaky check-valve case gasket 14, leaky emergency | 
valve 10, defective graduating spring 22, broken retarding 
spring 33, leaky triple-valve body gasket 77, and a leaky auxil- 
iary tube. : o 

The effect of the foregoing disorders on the operation of the 
brake can be more readily understood by remembering that 
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reduction of brake-pipe pressure below the pressure in the aux- 
iliary reservoir will cause a brake to apply, and that a reduction 
of auxiliary-reservoir pressure below the pressure in the brake 
pipe will cause a brake to release. However, when considering 
a disorder that reduces the pressure in the auxiliary reservoir, 
the leakage from the brake pipe must always be taken into 
account, because such leakage may modify or change entirely 
the effect of a leak from the auxiliary reservoir, For example, 
a leaky graduating valve will cause the air from the auxiliary 
reservoir to continue to pass to the brake cylinder if the brakes 
are applied lightly. With a tight brake pipe, the brake would 
release, hut as the brake pipe always leaks, the action that will 
occur will depend on whether the brake-pipe pressure is reducing 
faster or slower than the pressure in the auxiliary reservoir. 


41, Leaky Slide Valve.—A leaky slide valve 3, Fig. 13, 
permits the air from the auxiliary reservoir to leak into the 
ports p or 7, and causes a blow at the exhaust port of the pres- 
sure retaining valve, whether the brake is applied or not. This 
leak tends to release the brake hecause it reduces the pressure 
in the auxiliary reservoir below the pressure in the brake pipe. 
However, brake-pipe leakage may prevent the triple piston from 
moving the slide valve to release position. 


42, Leaky Graduating Valve.—With a leaky graduating 
valve 7, Fig. 13, the air will continue to pass from the auxiliary 
reservoir to the brake cylinder, after the valve has moved to 
lap position, The brake, if only partly applied, may release, 
provided the leaks in the brake pipe are not too great. 


43. Leaky Triple-Piston Packing Ring.—A leaky triple- 
piston packing ring tends to prevent the formation of. the 
required difference between the pressure in the brake pipe and. 
the auxiliary reservoir for the operation of this brake. For 
example, the brake will not apply if the leak is great enotigh to 
keep the pressure in the auxiliary reservoir equal to that in the 
brake pipe. Neither will the brake release if the leak prevents _ 
the brake-pipe pressure from building up goa on 4 is Ly Lo 
piston to move it to release position, 


30 TYPE K FREIGHT-CAR BRAKE EQUIPMENT 


A leaky packing ring affects the release of a brake to a preater 
extent than its application. ‘The reason is that the brake-pipe 
leaks assist the reduction when the brakes are being applied, but 
tend to prevent the required increase in pressure necessary for 
a release. 

A triple valve with a leaky packing ring may release if on 
or near the head end of a long train, but, owing to the slow 
increase in brake-pipe pressure, may not release if in the rear 
portion of the train. 


44, Leaky Check-Valve Case Gasket—A. leaky check. 
valve case gasket 74, Fig. 13, that allows brake-pipe air to enter 
chamber 2 will cause a blow at the exhaust port of the pressure 
retaining valve when the triple valve is in release position because 
the air will pass to the exhaust port Ex. Also, the brake will 
apply harder when set with a light application because the leak. 
not only reduces the pressure in the brake pipe and thereby 
causes a flow of air from the auxiliary reservoir to the brake 
cylinder, but the leak also increases the pressure in the brake 
cylinder. A leak through the gasket to the atmosphere affects 
the brakes the same as a leak from the brake pipe, 


45. Leaky Emergency Valve—tThe effect of a leak at the 
rubber seat of the emergency valve 10, Fig. 13, is the same asif 
the gasket 14 leaks, In release position, the air from the brake . 
pipe escapes through passage 7, cavity in the slide valve, 
port p, and the exhaust port Ex., and causes a blow at the _ 
exhaust port of the retaining valve. When the brakes are. 
applied lightly, the leak increases the pressure in the brake cylin 
der to an extent that depends on the leak, the volume of the - 
brake pipe, and the length of time that the brake is held applied. 
With the brake applied fully, the brake-cylinder pressure tr 
chamber + is equal to the peer in the brake pipe and no le 
will occur. 

A leaky emergency valve Senuently results in a buzzing i no 
in the triple valve. This is because the leak causes the | 
valve 15 to chatter or to unseat and seat very rapidly. 
check-valve unseats when the leak reduces the pressure in 

chamber abeve the check-valve the required amount below 
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pressure in the brake pipe, and seats again when the pressure 
in the chamber is restored to the proper amount. 

If the emergency valve is held open by the emergency piston 
sticking after an emergency application, the brake will remain 
applied because the air from the brake pipe can pass the valve 
to the brake cylinder faster than it can escape at the exhaust port 
of the pressure retaining valve. Sometimes the emergency parts 
can be made to assume normal position by tapping the check- 
valve case, but if not, the cut-out cock should be closed, the 
auxiliary reservoir should be drained, and the cock then opened 
quickly. The rush of air against the bottom of the valve will 
usually drive it up to its seat. If the blow does not stop, the 
cut-out cock should be closed, thereby cutting the brake out, and 
the release valve should be blocked open. 


46. Defective Graduating Spring—The purpose of the 
graduating stem, when properly supported by the graduating 
spring 22, Fig. 13, is to prevent the triple piston from moving 
to emergency position during a service application on a short 
train. If the spring is broken or is too weak to stop the service 
parts of the triple valve in service position, and, if the train is 
short, these parts will move to emergency position. 

However, on a long train, a defective graduating spring will 
hot cause undesired quick action. The reason is as follows: 
When the slide valve and the graduating valve move to service 
position, the air from the auxiliary reservoir begins to discharge 
to the brake cylinder. Whether the slide valve will be moved by 
the triple piston beyond service position and begin to close the 
- fully opened service ports and thereby restrict the passage of 
air from the auxiliary reservoir to the brake cylinder, depends 
on whether the brake-pipe or the auxiliary-reservoir pressure 
reduces the more rapidly. A short brake pipe contains a com~ 


paratively small volume of ait and the pressure: is reduced at 


_ the brake valve at a greater rate than the pressure in the auxiliary 
reservoir is reduced through the fully opened service ports. As 


soon as a sufficient difference in pressure is formed, the triple 


piston moves forwards and’ the slide valve begins to partly close 
Oa service port. The pressure in the auxiliary reservoir then 
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becomes enough higher than the pressure in the brake pipe to 
force the triple piston and the slide valve to emergency position, 
With a long train, the volume of the air in the brake pipe and 
the frictional resistance to its movement are so much greater that 
the pressure in the brake pipe cannot be reduced at the brake 
valve any faster than the pressure in the auxiliary reservoir jg 
reduced through the service ports of the triple valve. The brake. 
pipe and the auxiliary reservoir pressures remain about equal, 
and a sufficient difference of pressure is not formed after service 
position is reached to move the parts of the triple valve to emer. 
gency position. 


47, Broken Retarding Spring. —A broken retarding 
spring 33, Fig. 13, permits the triple piston and slide to move 
always to retarded-release position, and this brake will release 
slowly. 


48. Leaky Triple-Valve Body Gasket.—The triple-valve 
body gasket 11, Fig. 13, is designed to make an air-tight joint . 
where the triple valve fits against the end of the auxiliary reser 
voir. A leak through the gasket into chamber + will cause a 
blow at the exhaust port of the pressure retaining valve when 
the triple valve is in release position. The brake will havea. 
tendency to release when applied with less than a full applica. 
tion because the air from the auxiliary reservoir will pass to the — 
brake cylinder and will reduce below the pressure in the brake _ 
pipe. / 
A leaky gasket causes no bad effect when the brake is fully 
applied because the pressure in the auxiliary reservoir is the 
equal to the pressure in the brake cylinder. A leak through 
the gasket to the atmosphere tends to release the brake wheth 
partly or fully applied. 


49. Leaky Auxiliary Tube-—A leaky auxiliary tube, 
Fig. 13, has the same effect on the operation of the brake as 
leaky gasket 17. The leak causes a blow at the exhaust port 
the pressure retaining valve when the brake is released, and ° 
tend to release a brake when applied with less than a full app 
cation, 
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50. Leaky Brake-Cylinder Packing Leather or Gasket. 
Should the brake-cylinder packing cup 7, Fig. 12, or the gas- 
ket 14” leak badly enough, the brake will not apply in service. 
The brake will apply in emergency, owing to the more rapid 
inflow of air, and will then leak off. 


51. Weak or Broken Release Spring—A weak or broken 
release spring 9, Fig. 12, is indicated by the failure of the pis- 
ton rod 3 to move all the way back into the cylinder when the 
brake is released. 

BLOWS 


52. Causes for Blows.—Certain disorders when the triple 
yalve is in release position permit air to pass through the exhaust 
port and thence to the pressure retaining valve and cause a blow. 
The source of the leak can only be from the auxiliary reservoir 
or from the brake pipe. 

There are five causes for a blow at the exhaust port of the 
retaining valve; three of these causes permit the escape of air 
from the auxiliary reservoir, and two permit the escape of air 
from the brake pipe. 

If the escape of air is from the auxiliary reservoir, the leak 
may be past the slide valve 3, Fig. 13, or through the gasket 11, 
or the auxiliary tube. If from the brake pipe, the leak may be 
due to a defective rubber seat on the emergency valve 10, or to 
a leaky check-valve case gasket 14 that allows the air from the 
brake pipe to enter chamber +. 


53. Locating the Leak.—To determine whether the leak is 
from the brake pipe or from the auxiliary reservoir, the brake 
should be cut out by closing the cut-out cock in the branch pipe. 
The leak is from the brake pipe if the brake applies and the blow 
stops. If the blow continues and the brake does not apply, the 
leak is from the auxiliary reservoir. 

The brake applies and the blow stops with a leak fort the | 


brake pipe because, with the cut-out cock closed, the air from : 
the brake pipe that has been supplying the leak is cut off. The | 
leak then reduces the pressure and causes the triple piston to 


move the slide valve to service position, thereby bees the 
ponmection between the brake cylinder and the atmosphere, — 
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RELEASING A BRAKE 


54. Purpose of Release Valve—The purpose of the release 
valve, Fig. 13, on the auxiliary reservoir is to discharge air from 
it, and thereby release the brake when the locomotive is detached, 
or when coupled in case the engineer is unable to release the 
brake. When the release valve is apened, the pressure is reduced 
on the auxiliary-reservoir side of the triple piston, and the now 
higher pressure in the brake pipe moves the triple piston and the 
slide valve to release position and the air exhausts from the 
brake cylinder, 


' 55. Arrangement.—The handle c, Fig. 13, of the release 
valve rests in a slot in the release-valve cylinder, and is held there 
loosely by the pins d. 

A rod of sufficient length to reach to the side of the car ig 
pinned to each arm of the handle. When either one of the rods: 
is pulled the pin d nearest to that rod acts as a fulerum for the 
handle, the central portion of which then moves down and 
unseats the rubber-faced vent valve e. The air then escape: 
from the auxiliary reservoir through the exhaust port f, and 
the triple valve moves to release position. The spring shown 
seats the vent valve when the rod is released. Two rods are 
provided so that the valve can be opened from either side of 
the car, 


56. Releasing a Stuck Brake—A brake is said to be stuck 
when it cannot be released in the ordinary way by increasi 
the pressure in the brake pipe. When releasing a stuck brake 
with the brake pipe charged, the release valve should be held ape 
only until the exhaust of the airis heard to start. In-this We 
the pressure in the auxiliary, reservoir is reduced only s| 
below that in the brake pipe, and the triple piston and slide v 
will stop in full-release position. If the release valve is 
open longer than this, the pressure in the auxiliary reservo 
be reduced so much below that in the brake pipe, that the t 
valve will assume retarded-release position, and the brak 
release very slowly. 
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If the brake pipe is open to the atmosphere, the triple valve 
will be in emergency position, and the brake will have to be 
released by holding the release valve open until all of the air has 
escaped from the auxiliary reservoir. The action during a 
release at this time is as follows: The auxiliary reservoir and 
the brake cylinder are connected in emergency position and the 
pressure therein reduces when the release valve is opened until 
the graduating spring finally forces the triple piston and the slide 
valve back and breaks the connection between the auxiliary reser- 
voir and the brake cylinder. The pressure in the reservoir then 
alone continues to reduce until the air in the brake cylinder is 
able to lift the slide valve against the resistance of its spring, 
and escape at the triple-valve exhaust port. If the pressure in 
the brake cylinder is not sufficient to lift the slide valve, the 
brake-cylinder piston is by this time generally far enough back 
to open the leakage groove and allow the air that remains in 
the brake cylinder to escape. 


57. Cutting Out a Brake—When it becomes necessary to 
cut-out a brake, the cut-out cock in the crossover pipe should 
be closed, and the air then drained out of the auxiliary reservoir 
by opening the release valve. The release valve should then be 
blocked open by wedging the rod where it passes through its 
keeper on the side of the car. 


58. Slow Release.—A noticeable feature of the K triple 
valve is the slow release of the brakes under certain conditions 
due to the fact that the valve has two release positions, a full 
or normal release and a retarded or slow release. The release 
obtained depends on the manner in which the brake-pipe pres- 
sure ig increased. If the pressure is increased slowly, the brakes 

_ will release quickly; if increased quickly, the brakes will release 
slowly. On short trains and in switching, the brake-pipe pres- _ 
sure can be increased rapidly ; therefore, to avoid a slow release. 


of the brakes, the handle of the rake valve should be returned 


from full-release position to run: 


position sooner than other- a 
wise. When this is done, th le valves will stay in full- 
_ telease position instead of moving to retarded-release posit 
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It can be determined whether the brake is stuck or whether 
it is in retarded-release position by noting whether air is escap- 
ing at the retaining valve. If so, the triple valve is in retarded- 
release position, and the release cannot be hastened by opening 
the release valve. 


UNDESIRED QUICK ACTION 


59, Undesired quick action means that a triple valve oper- 
ates in emergency when a service application is made and thereby 
causes all the brakes to apply in emergency. There are maty 
causes for undesired quick action, but whatever the cause, they 
all bring about a condition that prevents the pressure in the 
auxiliary reservoir from being reduced at about the same rate 
as the pressure in the brake pipe, the difference in pressure 
finally becoming so great as to force the parts past service to 
emergency position. 

An emergency application of the brakes when a service appli- 
cation is made, is generally due to the slide valve being too hard 
to start, Therefore, the brake-pipe presstrre reduces while the 
pressure in the auxiliary reservoir remains practically at stan- 
dard pressure. The triple piston moves when the difference 
between the two pressures is sufficient to overcome the friction 
of the parts, but the movement of the slide valve is now so rapid 
that the air in the auxiliary reservoir does not have time ta 
redtce through the service port while the slide valve is moving 
over it. The unreduced auxiliary-reservoir pressure then forces 
the triple piston forwards, compressing the graduating spring, 
and the slide valve is pulled to emergency position. : 

The lubrication of the slide valve and its seat with oil or. 
grease, as this tends to seal the valve to its seat, is a common. 
cause of undesired quick action. Dirt and gum in the triple — 
valve also cause the parts to move Jess easily and induce unde-_- 
sired quick action. Brake-pipe leaks, especially if near. the 
triple valve as in the cross-over pipe, may supplement a service | 
reduction to such an extent as to cause quick action. oe 
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HOSE AND COUPLINGS 


60. Construction of Hose and Coupling.—Fig. 21 (a) shows 
an air hose and coupling complete, consisting of a hose a, and 
a hose coupling b that includes a hose-coupling gasket 2 and a 
hose nipple c. An air hose is connected to the brake pipe at each 
end of a car, the purpose being to make, when coupled, a flexible 
and air-tight connection between the brake pipes on adjacent cars, 

The hose nipple screws into the angle cock on the brake pipe, 
and the hose coupling, when coupled to the hose coupling on 
the next car, is designed to make a practically air-tight con- 
nection between the two hose, The hose is secured to the hose 
coupling and hose nipple by hose clamps d, and hose-clamp bolts 
and nuts. 


61. Coupling the Hose.—Views (b), (c), and (d), Fig, 21, 
show the operation of coupling two hose together. In view (b) 
are shown the two couplings ‘being raised to position to begin 
the coupling, in view (c) the coupling being started, and in 
view (d) the coupling completed. 

Placing the couplings together as shown in view (b) brings 
the hose-coupling gaskets 2 in each coupling squarely over each 
other and also brings lugs e on each coupling on the inside of 
lugs f. The two couplings are then pressed firmly together 
endwise, and are rotated by pulling downwards, until the lugs ¢ 
strike the stop pins g, view (d), the coupling movement being 
assisted by the tendency of the hose to assume their normal posi- 
tions. Failure to couple the hose properly distorts the coupling 
gaskets and forces their flanges out of the grooves, thus causing 
leakage. , 


62, The outer ends of lugs f flare outwards slightly and 
the outer ends of lugs e inwards, the effect being to draw the 


two couplings together in a wedging movement when the coup- 


4 ling is being made, thereby brit ging the face of gasket 2 in 
each coupling firmly against each other and thus preventing leak- 


age. View (e) is a sectional view of two hose couplings con- 


“ nected. The hose-coupling gaskets 2 fit in grooves in each of . 
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the couplings. This view also shows how the outer faces of 
lugs ¢ on the couplings bear against the inner faces of lugs f. 


63. Replacing Hose and Gaskets.—In replacing defective 
ait hose, care should be taken to have the faces of the couplings 
come together without twisting the hose. When a new hose- 
coupling gasket is applied, the groove in the coupling should be 
well cleaned, and the flanged part of the gasket then placed in the 
groove and applied evenly all the way around. A cleaning tool 
is furnished for applying new gaskets, the point being used to 
clean the groove and the handle to apply the gasket properly in 
the groove. 

Air hose should always be uncoupled by hand; for leaving 
them coupled to be pulled apart by the seuition of the cars 
springs the lugs on the couplings and causes leakage at the gas- 
kets, as they are not then pressed firmly together when the hose 
are coupled. Couplings should not be hammered together to stop 
leakage, as this will prevent them from separating at this point 
in the event of a break-in-two, the result being that either the 
hose or brake pipe will be torn off. 


ANGLE COCKE 


64. Purpose.—The purpose of the angle cock is to close off 
the brake pipe on a car when the end on which the cock is located 
is to be an end of the train, or to close off the brake pipe on the 
locomotive when it is to be operated singly. In Fig. 22 (a) is 
shown an exterior view of an angle cock with a self-locking 
handle, and in (b) is a sectional view. This type of angle cock 
is standard for all air-brake equipments. The handle is locked 
in both open and closed positions, and therefore cannot be acci- 
dentally moved. 


65. Names of Parts.—In view (b), 2-is the body; 3, the 
key; 4, the handle; 5, the spring; and 6, the cap. The key is 
tapered and the spring 5 holds the key tight in its bush. A slot: 
in the key registers with a slot in 
| ds open, as shown, but when closed the two slots do not tenga? 
' ae the passage of air is prevented. a 


e bush when the angle cock __ | 
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In view (a) the key 3 that controls the passage of air through 
the angle cock is operated by a handle 4, the handle being attached 
to the key by a pin a. The movement of the handle is imparted 
to the key by means of a lug b (on the key) that operates within 
a slot c in the handle. Lugs e and eé’ on the body act as stops’ 
for lug b when the key is rotated by the handle. Lugs e and ¢ 
also act in combination with two lugs f and f’ on each side of the 
handle #4 to hold the handle locked. 


66, Operation—In view (a) the handle is shown raise 
and is in a position to move the key 3, as lug f clears lug e; b 
when the handle is lowered, lug f engages lug ¢, thereby prevent- 
ing the handle from being moved to closed position. Raising. 
the handle and turning it crosswise of the pipe rotates the key 
and brings lug b against lug e. Lowering the handle caus 
lug f’, which is similar in form to lug f, to fall in front of lug: 
The handle is thereby locked in closed position. 225s 
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THE BRAKE CYLINDER 


67. Leaks.—The brake cylinder is used to convert the 
power of the compressed air into force, which acts on the brake 
shoes through the foundation-brake rigging. Brake-cylinder 
jeaks should, therefore, be kept at a minimum, as they reduce 
the brake-cylinder force. The piston travel should be main- 
tained within the prescribed limits, or not less than 7 inches or 
more than 9 inches, because a long piston travel also reduces the 
brake-cylinder force, whereas a short travel causes the brake- 
cylinder force to be exceeded. Leaks from the brake cylinder 
usually occur past the piston packing cup, and are caused by 
gum, grit, and lack of lubrication, or by wear. Leaks may also 
occur past the gasket between the brake cylinder and the auxil- 
iary reservoir, past the gaskets 11 or 14, Fig. 13, or in the piping 
between the auxiliary reservoir and the brake cylinder when 
the detached equipment is used. 

A leak from the brake cylinder at any of the above points 
reduces the brake-cylinder pressttre and causes the brake to 
leak off. The term release is not used in this connection, as it 
refers to a release of the brake when the triple valve goes to 
release position, but when the brake leaks off the triple valve 
remains in lap position. 


68. Effect of Unequal Piston Travel—lIf the piston travel 
in two brake cylinders is unequal, the pressure in the brake cylin- 
der with the long piston travel will be less than the pressure in 
‘the one with the shorter travel. The reason is that the same 
volume of air enters both cylinders when the brakes are applied, 
but the pressure will be less with the long travel because the air 
has more space in which to expand. The piston travel on a cat 

_. when the brake is applied should not exceed the prescribed travel, 


- which is between 7 and 9 inches. 


69." Judging Brake-Cylinder Efficiency.—The efficiency of 


- _the brake cylinder in transmitting pressure can be judged by the 


appearance of the brake shoes and wheel treads. If the brake- 
shoe treads have a scratched appearance and the brake shoes 
show signs of recent wear, the indications are that the brake 
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cylinder is retaining its pressure and is transmitting it to the 
shoes. After going down a grade, if the brakes were in good 
condition, the brake shoes would show the effect of heat, the 
edges neat the wearing surfaces being either a dull black or a 
rusty red. 

The brake shoes will show little or no indication of wear or 
heat, and may even have oil or dust on their faces, if the brake 
cylinder leaks or if the piston travel is excessive. The wheel 
treads will be polished instead of having a more or less 
scratched appearance when the brakes hold well. 


Fie. 23 AN 


70. Stopped-Up Leakage Groove.—If the brake-pipe lea 
are not properly supplied by the feed-valve, the triple valve may 
move to service position. The air that enters the brake cylinder 
would ordinarily escape past the piston were the leakage groo 
open, but as the groove is closed the piston is forced out and t 
brake creeps on. This disorder also causes the brake to ap| 
when the car is detached as in switching. 
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71. Replacing the Piston—To replace the piston in a hori- 
zontal brake cylinder, keep the piston as near vertical as con- 
ditions will permit and allow it to enter the cylinder edgewise 
as shown in Fig. 23. Then raise the piston sleeve slowly and 
force the piston into the cylinder until the upper portion of the 
packing engages the cylinder wall. This part of the packing cup 
should be pressed into the cylinder by a dull-edged instrument 


while the sleeve is being raised, care being taken not to damage 
the cup or allow it.to be turned back. Then pull upwards and 
‘outwards on the rod so as to be sure that the packing cup will 
‘not be doubled back. The-piston should be pushed about halt- 
way in and rotated in all directions about 3 inches from the cen- 
ter. If it binds, the cup is out of place and the piston must be 
removed and replaced. A view of Westinghouse brake cylinder 
packing cup is shown in Fig. 24. 

If the slide valve of the triple valve has the brake-cylinder.. 


exhaust port closed, the brake-cylinder piston cannot be forced 


in because of a cushion of compressed air. To:move the slide 
Cc ie to pelea ro and aa 80 aay! ope the exlauat port, aa 


44 TYPE K FREIGHT-CAR BRAKE EQUIPMENT 


PRESSURE-RETAINING VALVES 


72. Purpose.—In order to charge the auxiliary reservoirs, 
it is necessary that the triple valves he in release position, and 
this position of the triple valves connects the brake cylinders te 
the atmosphere. Therefore, under ordinary conditions the 
charging of the auxiliary reservoirs and the release of the brakeg 
occur at the same time. 

In grade service, it is necessary, in order to control the speed 
of trains, to retain pressure in the brake cylinders and thus hold 
the brakes applied, when recharging the auxiliaries after brake 
applications. The purpose of the preg. 
sure-retaining valves when cut in is to 
cause a slow discharge of air from the 
brake cylinders down to a predeter- 
mined pressure and then to retain this 
pressure when the triple valves are in 
release position and the auxiliary resers 
voirs are being recharged. The preg. 
sure retained in the brake cylinder de 
pends on the type of retaining valy 
used, and varies from 10 to 50 pounds 

The pressur e-retaining valve per 
forms no function when in its cut-o 
position, that is, when the handle is _ 
turned down, as it then permits ‘the 
brake-cylinder air to be discharged 
freely to the atmosphere. — 

The retaining valve is piped to the 
exhaust port of the triple valve and is located at the end of th 
car within easy reach of the trainmen when the train is in mot 
and is connected by a pipe to the exhaust opening in the | 
valve. When about to descend a grade, the trainmen pass 0 
the train and cut in as many pressure-retaining valves as 
necessary by turning up their handles. At the bottom of 
grade, the handles are turned down again. 


73. Description.—The standard retaining valve for | 
cars ig a three-position 10-20-pound duplex spring-ty 
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with a nominal blow-down value of 50 seconds in the 10-pound 
position and of 90 seconds in the 20-pound position. A perspec- 
tive view of the valve is shown in Fig. 25, and three diagram- 
matic views are given in Fig, 26.. 

The valve consists of a body 2, a cap nut 3, a vented cap nut 4, 
a cock key 5, operated by a handle, and two valves 6 and 7 sup- 
plied with springs of a tension of 10 pounds each. The springs 
and the valves are permanently enclosed in the cap nuts by pins, 
thereby preventing the possibility of spring distortion and also 
insuring permanent closing values. 


74, Operation—When the cock key is turned to the hori- 
zontal or low-pressure position, Fig. 26 (a), the air from the 
brake cylinder is directed to passages a and 0 and, if in excess 
of 10 pounds, the air will lift the valve 6 and pass out through 
the drilled hole in the brass plug c. When the pressure in the 
brake cylinder reduces to about 10 pounds, the valve will be — 
‘seated by its spring, and will retain this pressure in the brake 
cylinder until the handle is turned down. "i 

With the cock key turned to the high-pressure position, view — 
(b), or halfway between vertical and horizontal, the air in the | 
brake cylinder will lift valve 7 first, and will then flow through 
the opening in the brass.choke d to the chamber in communica: 
tion with the valve 6. The air will next lift this valve and will 
escape through the plug c until the pressure under the valve _ 
reduces to 10 pounds when the valve will close. The valve 7 will 
close when the pressure in the brake cylinder reduces to 20 _ 
pounds because the pressure on the valve is then equal to a spring 
pressure of 10 pounds and an air pressure of 10 pounds, which / 
is retained in chamber e by the valve 6. This air pressure fills 
the spring chamber of valve 7 and exerts a downward pressu 
of 10 pounds on this valve. 

With the cock handle vertical, view (c), the brake- cylinders alr 
is free to discharge directly to the exhaust as shown. 


75, Disorders.—The following disorders permit the escay 
of air from the brake cylinder and impair the efficiency of 
pressure- retaining valve: A leak at the valves or co 
leak in the union of the retaining-valve pipe near the tr 
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or in any of the pipe joints in this pipe. If the pressure-retaining 
valve is to be effective, the brake cylinder must be tight, as brake- 
cylinder leaks will affect the usefulness of the retaining valve to 
the same extent as any of the disorders mentioned. 


TRIPLE VALVE REPAIRS 


76. Necessity for Reconditioning Valves and Valve Seats. 
The extent of the repairs that will be outlined will be confined 
to the reconditioning of the slide valve and the graduating valve 
and their seats. The manner in which other repairs are to be 
made will be found in the Maintenance of Air-Brake Equipment 
on Cars in the back of this lesson paper. The necessity for recon- 
ditioning valves and their seats will now be explained, 

If a perfectly flat piece of metal is pressed against another 
flat piece and moved back and forth over it, the surfaces in con- 
‘tact will wear about the same amount all over. But if holes or 

ports are drilled in the surfaces the wear will not be uniform ; 
more wear will occur where solid surfaces move against each 
other than where a solid surface moves over or partly over.a 
port. A low spot will develop on the surface of a valve or its 
geat where the surfaces are always in contact; the surface will 
remain high where the wear is lessened by a full surface moving 
over a port. Owing to the arrangement of the ports, high and 
_. low spots develop on the valves and valve seats of the triple valve, 
“preventing these parts from making intimate contact and result- 
dng in leaks. 
_. The work of reconditioning a valve and its seat falls under 
: “three heads, namely, filing, scraping and spotting, and grinding 
_in, these operations being performed in the order named. Filing 
_ removes the high spots and also takes off as much more of the _ 
surfaces as will enable them to true up, Scraping removes any : 
slight high spots that may be left after the filing operation, a 
_ especially if a narrow file has been a 
ssible, scraping would be un 
apted to this work, very [ 
ig is a test made at interv: 
s and to indicate whe 
inding in is the final o 
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the somewhat roughened surfaces caused by filing and scraping, 
and thus bring them into intimate contact. 


77. Filing—The principal work involved in the repair of 
triple valves is the renewal or reconditioning of the surfaces of 
the valves and the valve seats. The way in which this work is 
done will be outlined, but it is only by practice and experience 
that one can become proficient in doing it. .The slide valve seat 
' can be most satisfactorily renewed by using very fine parallel 
files male especially for this work and of the same width as the 
seat. Such a file may be considered as a face plate with fine cut- 
ting teeth incorporated in it. Although the ordinary types of 
file can be employed, yet their use requires more scraping and 
grinding in to recondition the parts. 

Each time a seat is reconditioned it will, of course, be lower 
than the previous seat but the reconditioned seat should always. 
be parallel with the original one. This condition is difficult to 
obtain with a file, especially as it must be passed through the 
bushing and can be only supported at the ends, but the filing 
should be done with this aim in view. The valve never travels 
the full length of its seat, so that there will be a high area at each 
end and these high points should be used as a guide, that is, each 


stroke of the file should be made to take approximately the same . © 


amount off each point by applying the same pressure at the ends, 
The file should be held flat and worked lightly and it positively 
must not be rocked on its seat. When the lowest point on the 
seat has been reached as shown by the file cutting, the filing 
should be discontinued and the seat tested with a face plate, espe- 
cially if a narrow file has been used. If the filing has been well 
done, the area in contact with the face plate will be found to be”. 
considerable. With the filing well done, very little scraping will 
be necessaty. ya 


78, The face of the slide valve is treated in the same man- __ 
ner, except that the file can be placed in a vise or ona flat surface _ 
and the valve rubbed back and forth on it. The valve can b 
held flatter on the file than the file can be held on the valve, th 
result being a better seat. The graduating valve and its seat 
the slide valve should be reconditioned as just explained. _ 
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79. Scraping and Spotting.—It is difficult, owing to its 
location, to scrape and spot the slide-valve seat. If the filing has 
been well cone, it is possible to do a fairly satisfactory job by 
omitting the scraping and spotting operation and merely grinding 
in the valves which have been previously scraped to a good seat. 

The spotting plate, if this method is used, must be accurate. 
Its surface is rubbed free of oil and foreign matter and polished 
lightly with a cloth, and a very thin smear of lampblack, red lead 
or other substance is applied on its surface. A thick coating 
must not be applied because it destroys the accuracy of the spot- 
ting plate. When rubbed on the seat, the lampblack will be trans- 
ferred to the high spots on the seat, thus locating them. Hence 
all the surfaces that are found smudged with lampblack must be 
scraped down, and this is done by a fine sharp scraper that must 
be used in such a manner that the seat will not be gouged. 

The proper progress of the work can be judged best by apply- 
ing the plate at frequent intervals. With the scraping done prop- 
erly, the area of the high spots that is accumulating the lamp- 
black will be found to increase with each application of the spot- 

ting plate, thus showing that the high spots are being gradually 
' worked down. However, the fact that a high spot disappears _ 
entirely may mean that the spot has been scraped too deep, and 
this will require much more work to perfect the seat. One can- 
not expect to be able to make a bearing over the entire seat but 
a good workman should be able to cover at least 75 per cent. of 
the area with lampblack before the spotting is discontinued, and 
at the same titne he should be sure that there are no bad places 
that cannot be taken out by a small amount of grinding... The 
_ aim is not to eliminate the black on the valve seat but rather to 
have it spread evenly over the entire surface. This can be-accom- 
plished only by easing oft the high points. a 


80. Grading In-—T a valves and their seats having been - 
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high and low spots will develop if the grinding is continued too 
long. In fact, the longer the grinding is continued the worse the 
surfaces will become, although to the eye they may look better, 
The aim should be to spot the valves in well and do a minimum 
of grinding, 


81. The actual work of grinding in is done with a very fine 
grade of carborundum paste or, if desired, no grinding com- 
pound whatever may be employed, the surfaces being merely 
rubbed together with oil for finishing. The face of the valve 
is coated and rubbed lightly back and forth on its seat with very 
little pressure or with little more pressure than its own weight, 
The valve can be most conveniently moved by a stick. A simple 
‘test to determine the accuracy of the work is to draw lines on 
the face of the valve and its seat with a soft pencil and then rub 
the valve lightly on its seat again. If the pencil marks are now 
all blotted out on both the valve and its seat, the job is a good one; 
. if not, the grinding in should be continued. A pencil mark that 
remains of course indicates a low spot. 
It is very important that the pencil marks between two adja- 
cent ports rub out completely, otherwise the air will leak from _ 
one port to the other. This is particularly true of the graduat- 
ing-valve seat, where the two ports are close together. 


82. Bushings——When any of the bushings in the triple 
valve are found to be:so badly worn as to require renewal, they 
are ordinarily sent to the manufacturer to have this work done, | 
~ The work of truing piston bushings is done on a specially designed _ 
machine, made expressly for this purpose, the grinding being 
done by means of an emery wheel. The bushings have a com- . 
paratively long life and may last for 10 or 15 years, so that it 
costs less to have the manufacturer do this work, than for a rai 
road to incur the expense of a special machine. Hence, the bush- 
ings are ordinarily examined and rubbed with very. fine emery 
cloth to remove any dirt or corrosion that may be found on the 
surfaces and to polish them so that the piston and the ring wi 
move back and forth with the least friction. The greates 
on the triple-piston bashing, will be found between servic 
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service-lap positions. It requires workmanship of a high order 
to fit properly a piston ring to a cylinder that is worn somewhat 
out of round. 


83. Fitting the Ring.—The piston packing ring provides 
the piston with a flexible rim which, by expanding or springing | 
outwards against its bushing, prevents leakage from one side of 
the piston to the other. When a new ring is to be applied to the 
triple piston one should be selected of the proper width to enter 
the groove with little or no fitting, The ring must not be too 
loose; it should be capable of being moved in the groove without 
any side play. 

After a ring of the proper width has been selected, it is com- 
pressed with the ends overlapping and inserted into the bushing 
in its normal position. Regardless of whether the bushing is 
perfectly circular or not, a new ring will not fit it all the way 
around because the ring was cut from stock of a slightly larger 
diameter than the bushing in order for it to have the required 
spring. The ends of the ring are now carefully filed until it will 
expand outwards against the bushing sufficiently for the ends 

to interlock. 
The ring can be made to conform to the shape of the bushing, 
and hence made air-tight as nearly as possible, in either one of 
two ways. One way is to peen around the ring with a small soft- 
faced hammer, tapping the’ inner. circumference lightly all the 
way around. This expands the ring and relieves the bushing 
from the excessive outward thrust of the ring at the joint. The 
other and longer way is to wear the ring into the bushing by — 
placing it on a special wearing piston that permits the ring to be 
pulled to and fro in the bushing, which is well-oiled to prever 
‘from becoming scored. With both of these operations, a slight 
gap will, finally appear between the ends of the ring but, with a 
pace that 1 is not eae circular, this connect be avoided, 
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perfectly flat surface, the ring being tested frequently a the 
groove. An old ring that is found to have a gap of y inch 
between the ends when applied to the bushing is discar ded, 


LAP-JOINT PISTON PACKING RINGS 


84. Description—Two improvements have been made in 
piston packing rings for triple valves, namely, a lap joint that 
provides a seal at the ends of the ring under all degrees of wear, 
and a recess or counterbore on each side of the ring instead of 
the usual bevel. 

Four repair sizes of the lap-joint rings are available, ranging 
in steps of .004 inch. The four different sizes of rings are marked 
diagonally across the inside surface, opposite the lap joint with 
one, two, three, or four parallel scratches, the number of these 
marks indicating the first, second, third, or fourth size of ring, 
respectively. With these rings any cylinder between the stand- 
ard minimum and 3.512 inches in diameter can be fitted with © 
little or no wearing in and without filing the ends of the rings. 
The proper size of ring to be used can be determined by the 
gauge, No,. 37114, Fig. 4, in the A. A. R. Rules at the end of 
this lesson paper. 


AIR LOSS FROM BRAKE-PIPE LEAKAGE 


85. Air Gauge No Indication of Loss of Air—The loss of 
air from the brake pipe by leaks is indicated by the brake-pipe 
hand of the air gauge, which will show a reduction of pressure. 
However, the reduction of pressure as shown by the gauge must. 
not be taken as an indication of the amount of air that is lost, or 
of the quantity that must be supplied by the compressor to main-. 
tain the pressure. The gauges on two trains of different length 
may show an equal reduction of pressure, but it does not follow 
that the same amount of air is lost from each one, Therefore, | 
the gauge alone cannot be relied upon to show the amount of ar 
that leaks from the brake pipe. od 


86. Conditions on Which Loss of Air Depends. The con 
ditions that govern the amount of air that is lost from leakag: 
can be more easily understood by considering two reservoirs, 
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of which is much larger than the other. If each reservoir is sup- 
plied with the same number of cubic feet of air per minute, the 
pressure will increase more slowly in the large reservoir than in 
the small one. The reason for this is that it requires more air 
to increase the pressure 1 pound in the large reservoir than in 
the small reservoir because the air has more room to expand in 
the large reservoir. 

It follows then that more air must leak from the larger reser- 
voir than from the smaller reservoir in order to reduce the pres-~ 
gure in each an equal amount, Therefore, the loss of air from 
a leak depends not alone on the extent of the leak as shown by 
the gauge, hut also on the volume of the space from which the 
air escapes. 


87. Rule for Loss of Air—The following rule may be 
deduced from the foregoing and will apply to the loss of air 
from leaks: Wtth the same pressure and the sume rate of leak- 
age, the loss of air from the brake pipe increases or decreases 
accordingly as the volume of the brake pipe is increased or 

- decreased, 


88, Application of Rule—The following examples wil! 
show the application of this rule: 
1. If trains of thirty and sixty cars are charged to the same 
pressure and have a leakage of 5 pounds per minute, the loss of 
air from the longer train will be double that from the shorter, 
-s “because the volume of the brake pipe of the 60-car train is double 
that of the 30-car train. The compressor will have to make 
_ double the number of strokes per minute to maintain the pres- 
sure on the 60-car train. 
2.. The gauge shows a leak of 5 soins per minute, and all 
the leakage is on the engine. If the angle cock on the tender 
is closed and if this reduces the volume of the brake pipe to one- 
tenth the former volume, the gauge wil show a leak of 50 pounds 
per minute. The compressor will have eeupely the same amount 
of air in each case to keep the le ied. 
3. [fan engine had a bra 
ute and the brake-pipe volt n 
i e on cars. that were tigh 
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1 pound per minute. However, the same amount of air will be 
supplied by the compressor to maintain the pressure. 


89. Calculating Loss of Air From Leakage.—The amount 
of free air, or the volume of air at atmospheric pressure, that 
leaks from a train per minute after the brakes have been applied 
can be found by the following rule: Multiply the volume of the 
brake pipe, in cubic feet, by the leak, in pounds per minute, and 
divide by 15, the number 15 representing atmospheric pressure, 
The result will be the loss of air in cubic feet per minute. 


ExaMpLe.—Find the leak of free air per minute with a train of 100 
50-foot cars and a leak of 5 pounds per minute. 


So.ution.-The volume of a brake pipe of a 50-foot car, including a 
cross-over pipe 2 ft. long and allowing 89 cu. in. for the two hose is 
about .493 cu. ft. By multiplying .493 by 100, the number of cars, the 
result will be a total brake-volume of 49,3 cu. ft. As the brakes are 
applied, the volume of the auxiliary reservoirs is cut off from the brake 
pipe by the triple valves; hence the brake-pipe volume alone is con- 


49.3x5 
=164 cu. ft. Ans, 


sidered. Therefore the loss of air is 


90. Effect of Brake-Pipe Leaks.—Leaks in the brake pipe — 
increase the work performed by the compressor and increase the 
time required to charge and recharge the brake pipe. The leaks 
delay the release of the brakes, and assist the brake valve to apply | 
them. After the brakes have been applied the leaks cause them _ 
to apply harder. As the brake pipe always leaks to a greater or 
less extent, the effect of brake-pipe leaks must always be taken 
into account when considering air-brake disorders, as the effect _ 
of disorders on brake operation may be increased or modified by _ 
such leaks. : 


CUBIC CONTENTS OF PIPES 


91. Calculation—The cubic contents in cubic feet in a pipes 
of various diameters for each foot in length i is given in Table 1, 
Thug the cubic contents of a pipe | imeh 3 in diameter and t foot 
in length is 0055 cubic foot. . 

This table furnishes an easy method of colette the ‘cub 
contents of the air-brake pipes on a car, as with the diamet 
known itis a necessary to. sala the Tenge ne the e 
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value in the second column. The inside diameter of the main 
brake pipe is 1} inches, and the diameter of the cross-over pipe 
is 1 inch, An air hose has a diameter of 12 inches, a length of 
22 inches, and a volume of 44.5 cubic inches. 


TABLE I 
CUBIC CONTENTS OF PIPES 


Diame ter “inubie fe sag rnptee “In Gabe Peer 
r Bac : 
Inches Foot in Length Inches Foot in Length 
1 0055 2 0218 
1h 0085 24 0276 
18 - 0103 24 0344 
14 0123 . 3 0491 
12 0168 


92. Volume of Free Air.—In the second column of Table Ii 
is shown the volume of free air by which is meant the volume at 

atmospheric pressure for each cubic foot of air at the pressure 

given in the first column, Thus, at a gauge pressure of 50 


; TABLE Ii 
VOLUME OF AIR WHEN EXPANDED: AND COMPRESSED 


panne mn seas emma = ns 


Volume-of Free Air Volume of Free Air 


Gauge Pressure j for One Cubic Foot Gauge Pressure for One Cubic Foot 
Pounds of Ajriat Pounds of Air at 
Given Presstire. : : : Given Pressure: 
10 168. MON 5.762 
15 2.02 ey ees . 6,102 
20: 2.36 : 8 ) ; 6,442. 


ne 22 eR ome 


56 TYPE K FREIGHT-CAR BRAKE EQUIPMENT 


pounds, one cubic foot of air when expanded to the pressure of 
the atmosphere would occupy a space of 4.40 cubic feet. 

The number of cubic feet of free air in the brake pipe can be 
readily calculated from Tables I and II. For example, let it 
be assumed that the brake pipe is 2,500 feet in length. From 
Table I the cubic contents is 2,500 .0085, or 21.25 cubic feet, 
If the pressure is assumed to be 70'lb., the volume of free air in 
the brake pipe will be 21.255.762, or 122.4 cubic feet, 


MAXIMUM NUMBER OF CUT-OUT BRAKES 


93. Before a train can leave a terminal all brakes must be 
in operative condition, and the train cannot be moved if, when 


TABLE [iI 
PERMISSIBLE NUMBER OF CUT-OUT BRAKES 


peryenenalt Home 

i" ian of Cars Allowed 

Number of Cars in ‘Train Without Operative 
» Air Brakes 


6 care Of le88. 0... cvieiseveiceciee aware saaaenes 0 

7 cars to 13 cars, inclusive.......... cece eee eee 1 
14 cars to 19 cars, inclusive............ cc eee eee 2 
20 cars to 26 cars, inclusive........ ccc eee ee ee 3 
27 cars to 33 cars, inclusive......... cc eee e eee ee 4 
34 cars to 39 cars, inclusive......... ccs eee eee 5 
40 cars to 46 cars, inclusive........ cee e eee teas 6 
47 cars to 53 cats, inclusive.........c.eee eee ee ee 7 
54 cars to 59 cars, inclusive......... eee eee e eee 8 
60 cars-to: 66 cars, inclusive...... cc cece eee eee eee 9 
67 cars to’ 73 cars, incluSive......... eee c sees ee ee 10 
74 cars to 79 cars, inclusive........... cece eee eee 11 
80 cars to°. 86 cars, incliisive............6 aadcee 12 
87 cars to. 93 cars, inclusive... ccc cece eee eee ee 13 
94 cars to 99 cars, inclusive..........05 ioierereaes aa 14 
100 cars to 106 cars, inclusive... occ. es ci vee eee ee 15 
107 cars to 113 cars, inclusive:.....6.0.4.. davai 16 
114 cars to 119 cars, inclusive 17 


120 cars to126 cars, inclusive 
127 cars to 133 cars, inclusive 
134 cars to 139 cars, 
140 cars to 146 cars, i 
147. cars to 153 cars, i 
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in route, more than 15 per cent of the brakes are cut out. 
Table III is given for convenience in quickly determining the 
maximum number of cut-out brakes with which a train may be 
permitted to proceed when in route if it is impossible to’ have 
repairs made. If one of two sets of brakes on a car are cut out 
on account of defects, it is to be counted as a cut-out brake. 


MAINTENANCE OF AIR-BRAKE EQUIPMENT 
Adopted as Standard 1925 
Revised 1933 and 1934 


These rules were formulated jointly by the Bureau of Safety of the 
Interstate Commerce Commission and the Safety Appliance Commit- 
‘tee, of the Mechanical Division of the American Railway Association. 
They represent minimum requirements, and shall govern the main- 
tenance of air brake equipment on cars, provided that nothing herein 
contained shall be construed as prohibiting carriers from enforcing 
additional rules and instructions not inconsistent with these rules, 


Terminal Train Brake Tests 


20. Foremen of inspectors and inspectors are jointly responsible 
for the condition of the air brake and train air signal equipment on 
cars leaving their station. 

21. The train signal system on passenger carrying trains shall be 
tested and known to be in suitable condition for service. 

22. (a) Each train must have the air brakes on all cars in effective 
operating condition, except incase of emergency, but at no time shall 
the number of operative air brakes be less than permitted. by Federal 
requirements, 

(b) Terminal tests of the’ train brake system. must be made as 
prescribed in rules 23 to 32, inclusive, on each railroad at. originating 
--términals and other points where necessary to insure that the-condition » 
“of the brakes is in accordance with the requirements of rule:22 (a). 

23. Condensation must be blown: from the pipe from. which air-is talcen 
before connecting yard line or engine to’ train. a 
24. The train must be charged to required pressure, élaibing valves, - 
oe retaining valve pipes on. s Sesight cars ge and a news | to be in 


necessary repairs made to reduce | 
25, (a) After the brake syst 


enger train when charged to a 


om must be made upon reques r signal, then note th 
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pounds of brake pipe leakage per minute as indicated by the brake pipe 
gauge, after which the reduction must be increased to a total of twenty 
pounds. Then an examination of the train brakes must be made to deter. 
mine if brakes are applied in service application on each car; that the 
piston travel is correct, and that brake rigging does not bind or foul. 

(b) When the examination has been completed in accordance with 
tule 25 (a) proper release sigual must be given and each brake examined 
to see that it releases properly. 

26. Brake pipe leakage must be reduced to the minimum but must not 
exceed 7 pounds per minute. 

27, Piston travel less than seven inches or more than nine inches, 
must be adjusted to nominally eight inches. 

28, When the test is completed the inspector or trainman who made 
the test will personally inform the engineman and conductor, and advise 
them the number of cars in train and the number having inoperative , 
brakes. 

29. Defects discovered during a standing test that cannot be repaired 
promptly must be reported to the foreman inspector or conductor: for 
appropriate action in accordance with instructions of the individual 
carrier. 

30. During standing tests brakes must not be applied or released until 
proper signal is given. 

31. (a) When a train is tested from a yard test plant, an engineer’s | 
brake. valve, or a suitable testing device which provides for the increase 
and reduction of brake pipe pressure at the same or a slower rate as witd 
the engineer’s brake valve, should be used and be connected to the same 
point in the train to which the engine is to be attached. 

(b) The train: shouldbe charged and tested as prescribed in rules 23 
to 28, incl, and where practical should be kept charged until the road 
locomotive is coupled to train, when an application and release test should: 
be made as. prescribed: in rule 40 for passenger trains and rule 41 for 
freight trains. 

(c) If brake valve or testing device specified in rule 31 (a) is not used; 
or if after testing the brakes from a yard plant as prescribed in rule 31° (b) 
the train is not kept charged until road locomotive is. coupled: on, the 
brakes. must be tested as prescribed in rule 42. 7 

32. Before adjusting piston travel or working on brake rigging, cute 
out cock in’branch pipe must be closed, and reservoirs bled, Where cut: | 
out cock is in cylinder pipe the latter only need be closed. : 


Road Train Brake Tests 


40. On a passenger train, before.an engine is changed or an angle 
cock. closed, except for cutting one or more cars from. 
train, the brake must'be applied, After recoupling and opening the | 
cock and before proceeding, an application and. release test must be m 
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from the engine. Inspector or trainmen will note that the rear brates 
of train apply and then signal for a release, noting that rear brakes release, 

41, On a freight train, before an engine is detached or an angle cock 
closed on an engine or a car, the brake must be fully applied. After 
recoupling and opening the angle cock and before proceeding, it must be 
known that the brake pipe pressure is being restored as indicated by the 
caboose gauge and that the rear brakes are released. In the absence of 
a caboose gauge, a test must be made as prescribed in rule 40. 

42. At point where motive power or engine crew or train crew is 
changed, tests of the train brake system must be made as follows: 

After the brake system on a freight train is charged to not less than 
5 lb. below the standard pressure for that train, as indicated by the 
locomotive gage, and on a passenger train to at least 70 Ib., a fifteen pound 
service reduction must be made upon proper request or signal, brake pipe 
leakage noted as indicated by the brake pipe gage (which must not exceed 
7 ib. per minute), after which the reduction must be increased to 20 lb. 
Then an examination of the train brakes must be made to determine if 
brakes are applied in service application on each car. When this examina- 
tion has been completed, proper release signal must be given and each 
brake examined to see that it releases properly. 

43, When one or, more cars are added to a train at any point subse- 
quent to a terminal test the cars added, when in the position where they 
are to be hauled in the train, must be tested as prescribed in rule 42. 
Before proceeding, it must be known that the brake pipe pressure is being 

' restored as indicated by the caboose gauge and that the rear brakes are 
released, In the absence of a caboose gauge, a test must be made as pre- 
» scribed in rule 40. 

44, Before a train is operated down a.grade requiring the use of 
retaining valves, it must be known that they are in such condition that 
the speed of the train can be safely controlled: by the engineman. 

45, Whenever the locomotive is to be detached or a stop made on a 
heavy grade under circutmstarices in which the efficiency of the air brake 
system may be impaired by allowing the: train to stand with the. brakes 
applied,.a sufficient number ‘of hand brakes must be: set.to hold the train 
» before the air brakes are released or the engine cut off, When ready to 

_ start, hand brakes must not be released until it is snows that the air. brake 2 
; fystesn has been fully recharged, ees 


Air : Brake Tests of At 


yetalaing wales, ‘pelease ae 
rigging, hand brakes, hose and po. 
repairs or mark for repair 
ot be made promptly. oe 
ee ae : 
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47. Freight trains arriving at terminals where facilities are available 
and at which special instructions provide for immediate brake inspection 
and repairs, shall be left with air brakes fully applied. Inspection of 
brakes and needed repairs must be made as soon thereafter as practicable, 


Double Heading and Helper Engines 


50. When more than one engine is used, brakes must be operated 
from the leading engine, automatic brake valves on all except the leading 
engine cut out, handles of brake valves kept in running position, and 
when practicable air compressors kept running. 


Running Tests 


51. Ona passenger train, after engine or engine crew has been 
changed or an angle cock closed, except for cutting off cars from rear, a 
running test of brales must be made as soon as speed of train permits. 
Such test should be made by applying the train brakes with sufficient 
force to ascertain whether they are operating properly. Steam or power 
should not be shut off unless conditions require it. In case the brakes do 
not operate properly in this test, the signal for brakes must be given, 


FREIGHT AND PASSENGER TRAIN—CAR BRAKES 
MAINTENANCE OF 


Brakes on Cars on Shop or Repair Track 
With Stencils “In Date”—Tests and Repairs 


100. When freight cars are on shop or repair tracks where facilities 
are available for making air brake repairs, and the stencil date is twelve 
months old or over (except for complete AB type freight brake equip- 
ment using the AB type brake cylinder, where the stencil date is thirty- 
three months old or over), the brake equipment should be given the atten- 
tion specified for cars requiring periodical repairs. : 

101. Cars on shop and repair tracks with stencil dates less than limits 
specified in Rule 100,. shouldbe connected to an air plant equipped. with 
testing apparatus and a dummy coupling attached to hose on the opposite 
end of car, The pipe, including angle cocks, cut-out cock and hose, should 
be tested: under a pressure of not less than 70 pounds, using soap-suds for, 
this test when weather conditions permit... All leakage should ‘be. reduced. 
to a minimum. . Any hose found porous or leaking around the fittings, | 
or otherwise defective, and any cocks found leaking at top of key should. 
be removed. Brake pipe must be securely clamped, angle cocks in their 
proper position with suitable clearance, reservoirs and.cylinders tight on 
their supports and. the latter securely attached to car, and: piston ao 
adjusted to from 7 in, to 9 in. 

. 102. The brake. cylinder must. be. tested: for. leakage” agit a gag 
attached to the retaining valve exhaust or triple valve exhaust. port 
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and the triple valve tested with a specified testing device to determine 
whether it will apply and release properly in both service and emergency 
applications, If the triple valve fails to pass this test or the brake cylin- 
der leakage exceeds 8 pounds per minute, the entire brake equipment must 
be given the attention specified for cars requiring periodical repairs when 
stencil is out of date. If triple valve and brake cylinder pass the pre- 
scribed test, the retaining valve and its pipe connections must be tested 
by applying the brake with a 20 pounds reduction from not less than 
70 pounds brake pipe pressure and when the triple valve is released the 
retaining valve must ‘hold the brake applied for a period of not less than 
three minutes. 

103. The hand brake and connections must be inspected, tested and 
necessary repairs made to insure that it is in suitable condition for safe 
and effective operation when the car is in motion, 


Air Brakes on Cars—Periodic Repairs 


110. The air brake equipment on cars must receive the inspection 
and repairs prescribed in Rules 112 to 169, inclusive, as often as required 
to maintain it in suitable condition for service, but not less frequently 
than’ once in fifteen months (except for complete AB type freight brake 
equipment using the AB type brake cylinder, on which the time limit is 
thirty-six months). 


Cleaning, Lubricating and Testing Brake Cylinders 


112, First, the piston rod must be secured to the non-pressure cylin- 
der head, then after removing the non-pressure head, piston rod, piston 
head and release spring, scrape off all deposits of gum and dirt, and thor- 
oughly clean the removed parts, Oil must not be used for cleaning leather 
packing. 

113. Thoroughly clean the beatie cylinder, including non-pressure head 
joint, by first using a dull rounded scraper for removal of the heavy grease 
and dirt, wiping dry with rags or waste. Use no oil unless the substance 
in the cylinder cannot be removed without aragia Rust spots inside 
of cylinder are to be removed. : 

114, Particular attention must be paid to  cleatiian: the leakage groove 
aid the auxiliary tube, . Triple-valve or pipe connections must be removed 

‘when the auxiliary tube is being cleaned. 

115.: Expander ring, when used, should be a true circle: when: spplled 
to the: packing : and fit the entir _ circumference, having ait opening of. 
from @ in. to din: Expatider’ ring e not to PS used. in Perunosition : 
eylitider piston: packing. : ; Lue : 

a 116. A: packing which is 

hone... Ifthe packing is. sligh 
a coridition, it should: be 
oe the bottom of the wide: ? 


must be replaced with a. new 
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piston head, -with the flesh side of leather packing next to cylinder, Fol- 
lower studs must be tight in piston head, and nuts drawn up uniformly 
tight. 


117. The inner wall of the cylinder and the hearing surface of the 
packing must be lightly coated with a suitable lubricant. 


118. No sharp tools should be used in entering the piston packing 
into the cylinder. 


ff the Location of marks does not present 

aclear view from outside of Car the Stenciling Stencil here initials of Shop 
must be located near handle of release rod agp OF Station, month, day and Year 
on the reservoir side of Car 


AV. 4-25-35 
= B.C. ROAD 


Stencil bare initials of Road, 


ABCUEFCHIIKLPNG 
PORSTUUW XYZ &. 
pal 23 ANS BZ OO  waerawtttinmnae 


Fie, 1 


119. After the piston is entered in the cylinder, and before cylinder - 
head is replaced, the piston rod should be slightly rotated in all directions, : 
about. 3 in, from the center, to be certain that the piston does not bind. 

120. All old cleaning marks must be scraped off and painted over 
with quick drying black paint.. The place, month, day and year of clean- 
jing and the initials of road, must be stenciled with white paint on the. 
auxiliary reservoir as shown in Figure 1 or Figure 2 or if this location. 
does not present a clear view from the outside of-car, the stenciling should . 
be located near handle of release rod on the reservoir side of cat, On, 
tank cars having but two longitudinal sills, this. stenciling may be located ' 
om reservoir side of center sill at center. of car, . 

121: For passenger’ train cars, the stenciling must be in suitable. bee : 
tion for visual inspection in accordance with instructions on ae 
roads. aoe 

122. -The-bolts and nuts holding the oylinder and reservoir to the 
supports. and. the latter to the car, must..be. securely tightened, e) 


/aftials of shop or. station month 
6 day and year 


Initials of road. 


ABE ROAM 


joe 
- 


if fs of oad ~~ Stencil herein location /f the marks do not presen? a clear view 
“which presents clearest view — from outside of car the stencilling must be located 
from side of car. near handle of release rod on the reservoir side of car. 


= he coereiis KLMNOPORSTUVWHYZ8 1234887610 
Fe Note Stock for stencils 4 inch bridges not fo exceed %z inch wide 
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washers between bolting flanges and supports where necessary to avoid 
strain in brake cylinder when supporting bolts are tightened. 

123. After cleaning the brake cylinder it must be tested for leakage 
with a gage attached to the exhaust port of the triple valve control valve, 
vent port in brake cylinder cut-out cock or to the retaining valve exhaust 
port. | 

124. This test must be made with an initial brake cylinder pressure 
of not less than 50 pounds, piston travel adjusted to nominally 8 inches, 
except when slack adjusters are used the piston travel must be such as 
to admit pressure to the slack adjuster cylinder. Brake cylinder leakage 
must not exceed 5 pounds per minute with triple or control valve in 
release position, 


Cleaning, Lubricating and Testing Triple Valve 


130. The triple valve must be removed from the car for cleaning and 
replaced by one in good condition, It must be dismantled, the retarded 
release parts removed from the body and all internal parts, except those 
with rubber seats and gaskets, cleaned with gasoline or a turpentine sub- 
stitute, preferably the former, then blown off with compressed air and 
wiped dry witha cloth. 

131. No hard metal should be used to remove gum or dirt or to loosen 
the piston packing ring in the groove. 

132. The feed groove should be cleaned with a piece of wood, pointed 
similar to a lead pencil. Rags or cloth must be used for cleaning purposes 
as waste leaves lint on the parts on which it is used, 

133. In removing the emergency-valve brass seat, care must be exer- 
cised not to bruise or distort it. 

134. The triple-piston packing ring must have a neat fit in its groove, 
und also in the triple-piston bushing. Once removed from the piston, or 
distorted in any manner, it must be condemned. 

135, The graduating stem must work freely in the guide nut, The 
graduating spring and the retarded release. spring in the retarded release 
triple valves must conform to standard requirements and be free from 
corrosion, The threaded portion of the graduating-stem guide must be 
coated with oil and graphite or graphite grease before reapplying it to the 
triple valve cap. 

136, The emergency-valve rubber seat must be renewed unless it can 
plainly. be see to be in first-class condition. A check-valve case having 
a cast-iron check-valve seat must be replaced with a case having a brasg 
seat. 


137. The cylinder-cap gasket and the check-valve case must isieaees a 


fully examined and cleaned with a cloth but not scraped ; those not ‘in 
good condition must be replaced. ae 

138. Standard gaskets as furnished by the air-brake cnastifianturets o 
must be used. Gaskets of irregular thickness result in leakage, bending 
or breaking piston stems and improper registering of ‘triple valve ports. 
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139. The tension of slide-valve spring should be regulated so that 
the outer end is 4 in, higher than the bore of the bushing when entering 
the spring. 

140. Before assembling the parts after cleaning, the castings and 
the ‘ports in the body of the triple valve must be thoroughly biown 
out with compressed air, and all parts of the triple valve not elsewhere 
provided for, known to be in good condition, 

141. Polish the seat and face of the slide valve and slide-valve gradu- 
ating valve with high-grade, very fine, dry graphite, by rubbing it into 
the surface and the upper portion of the bushing where the slide-valve 
spring bears, using a flat pointed stick over the end of which a piece of 
chamois skin has been glued, leaving no loose graphite on the seat, The 
chamois skin can be dispensed with provided the stick is made of soft 
wood, The parts to be polished with graphite must be free from oil or 
grease, 

142, The triple-valve piston-packing ring and its cylinder must be 
lubricated with a light anti-friction oil as follows: Insert the piston and 
its valve in the body, leaving them in release position, then Jubricate the 
piston cylinder sparingly and move the piston back and forth several times, 
after which remove the surplus oil from the outer edge of the cylinder, 
No lubricant should be applied to the emergency or check valves, 

143. All triple valves after being cleaned or repaired must be tested 
on an A. A, R. standard test rack and pass the prescribed test before 
being placed in service, “K” triple valves must also be tested for feed 
groove location, 

144, At points where repairs to triple valves are made, involving 
items (a) to (h) inclusive, such triple valves must be dismantled and all 
parts for which A. A, R. gages are provided must be checked for wear, 
with gages specified below. Parts which do not conform to specified 
dimensions of these gages must be replaced-with parts known to be within 
said gage limit. 

(a) Main piston bushing, 

(b) Main piston. 

(e) Graduating valve. 

(g) Emergency piston, 

(c) Main piston ring. aye 

(d) Slide valve. 

- (f). Emergency piston. beahing:” 

“(h) Emergency valve brass. seat 
Gage No. 36958 for gaging o 
Gage No, 36952 for. gaging 
Gage No, 36954 for gaging 
Gage No; 36960 for gaging 

.. Gage No. 30957 for gaging 


id ee emergency piston, ; 
vergeney piston, bushing, 7 


caduatag | valve. 
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Gage No, 36961 for gaging thickness of flange and height of beaded 

seat on emergency valve seat. 

Gage No, 36962 for gaging guide hole in emergency valve seat. 

Gage No. 37021 for gaging thickness of slide valve and depth of exhaust 

cavity K-2, 

Gage No, 36963 for gaging height of graduating stem above gasket face, 

Gage No, 37114 for gaging piston bushing diameter and ring size, 

Gage No. 86894—alternate—ring size. 

Gage No. 36964 for gaging retarding device stem, 

Gage No, 36956 for gaging thickness of slide valve and depth of exhaust 

cavity K-1. 

Use of gages for gaging parts of triple valves specified above is not 
required at points where triple valves are cleaned but no repairs to triple 
valves are made. 

145. Should any of the triple valve bushings require renewing, such 
work must be done by the air-brake manufacturers. 

146. When applying the triple valve to the auxiliary reservoir, the gas- 
ket should be placed on the triple valve, not the reservoir. 


Control Valves 


150, Alt portions of control valves must be removed from the car 
for cleaning and lubricating, as specified for triple valves, and tested on a 
standard test rack. 


Miscellaneous Inspection and Repairs 


160. When brake cylinders and triple valves are cleaned, the following . 
additional work must be performed: 

161, The automatic slack adjuster cylinder and the high speed reduc- 
ing valve must be cleaned each time the brake cylinder is cleaned. The 
cylinder and packing leather must be lubricated with the same kind. of 

lubricant and in the same manner as brake cylinders. The large adjuster 
screw must be wiped dry and a small quantity of dry graphite put in the 
hollow of adjuster nut. 

162. The brake pipe and branch pipe must be thoroughly blown out 
and the triple valve or branch pipe strainer cleaned before recoupling the 
branch pipe. If a dirt collector is used, the plug must be removed, the. 
dirt.collector thoroughly cleaned and the threaded portion of the plug or 
flange bolts coated with oil and graphite or graphite: grease Defers oO 
replacing. a 

163, Retaining valve must be cleaned’ by removing, the cap; wiptie. 1 
or blowing ott all dirt, seeing that valve and its seat are: in good | cone 
dition, the retaining position exhaust port open and that the valve is well 
secured to the car in a vertical position. : 
' 164. The retaining valve and its pipe must be. tested, preferably with 
an air gauge attached to the retaining valve pipe or to.the exhaust por 
if the construction of the retaining. valve permits, by pens the tae 
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with a 20 Ib. reduction from not less than 70 Ib. brake pipe pressure, and 
when the triple valve assumes release position the combined leakage from 
the cylinder, retaining valve and retaining valve pipe must not he greater 
than specified in the following table. 


Combined leakage from 
the cylinder, retaining 


Type of Retainin Position of Initia valve and pipe must not 
- Valve Handle ener exceed that shown below. 


Number Pounds 
Leakage per Minute 


15 lb. Single Pressure 
Spring and Weighted 


TYPG ..cseee Heckel Us Gawaseees 10 Ib. 5 
10-20 1b. Double Pres-| High 15 Ib. 6 
sure Spring Type ....] Low 7 |b. 
15-30 ib, Double Pres- 
sure Weighted Type..|... skin as 20 tb. 6 
15-30 Double Pressure} High 20 tb. : 6 
Spring Type ...... +1 Low 10 1b. 5 
25-50 ib. Double Pres- : 
sure Weighted Type..|..........1 40 1b. - 8 
25-50 1b. Double Pres-| High 40 Ib, ; 8 
sure Spring Type ....]° Low 15 tb. 6 


165. If the retaining valye.and its pipe are not tested with a gage, 
as prescribed in rule 164, it: must be tested by applying the brake with 
a 20 Ib. reduction from not less than 70-Ib, brake pipe pressure and when 
the triple valve is released the retaining valve must hold the brake applied 
with force for 3 minutes at the end of which-time the air must discharge 
at the retaining. valve exhaust. 

166. . Pipe joints, hose, release valve, angle and -cut-out: cocks rniiat be 
tested under a pressure -of not fess: than: 70 Ib., using’ soapsuds for this 

: test when weather conditions permit, ae 

=» 67. . Pipe clamps must be applied: where missing nid dihtened elele a 
Awvosés hose and: angle’ cocks. in. their ‘proper. position, and. df the R on Se 

_ travel is leas than Z. or more han 1 

“8 inches. 
2168. “The hand brake and co 

| peeessary repairs made to inst 
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INSTRUCTIONS FOR USE OF CONDEMNING GAGES FOR 
TYPE “K” TRIPLE VALVES 


Piston Diameter Caliper Gage—No. 36954 


If main piston diameter is worn sufficiently that the calipers can be 
passed over it, the piston should be replaced. 


Diameter of Emergency Piston Bush Caliper Gage—No. 36952 


If emergency piston bushing is worn sufficiently to allow gage to enter 
at any point the bushing should be condemned. 


Diameter of Piston Bushing Cylinder Gage—No. 37114 


For checking piston bushing diameter. In applying gage to cylinder, 
hold gage at the ribs and insert with a rotating motion. The square dial 
must be in the position so that the figure 1 is nearest outer rim of gage. 
After the gage is inserted the dial should be rotated clock-wise with the 
finger until it comes in contact with cylinder wall. Do not use pressure, 
If mark “COND” clears cylinder, the cylinder bushing must be condemned, 
This gage also identifies proper size ring to be tised when necessary to 
apply new ring as follows: If Mark 2 does not clear cylinder, No. 1 ring 
is required. If Mark 2 clears and 3 does not clear cylinder, No, 2 ring 
is required. If Mark 3 clears and 4 does not clear cylinder, No. 3 ring is 
required. If Mark 4 clears and Mark “COND” does not clear cylinder, 
No, 4 ring is required. If gage will not enter cylinder, use No. 1 ring, 


Depth of Seat in Check ‘Case—Flat Gage—INo. 36960 


For checking depth of seat in check case bushing. If wear has 
increased the depth of the seat or valve to the extent that the gage face 
contacts the face of check case, the bushing should be condemned, 


Emergency Valve Seat—Flat Gage—No. 36961 


For checking thickness of flange and height of beaded seat on emer- 
gency valve seat. If flange is worn down sufficiently to allow it to enter 
slot in gage, the seat should be replaced. The projection on the side of 
this gage should be laid across ‘the emergency valve seat. If the seat-is 
worn below the level of the flanges, to the extent that the gage makes 
contact on the flange, that is, if no light. can be seen between the flange : 
and the gage, the seat should be replaced. . 


Emergency Valve Seat—Diameter of Guide Hole—Caliper Gage 
No. 36962 


. For checking guide hole in emergency valve seat. If guide hole is 
worn large enough to allow caliper to enter at any point the scat should : 
be replaced, : 


ot! 1.33 Steel 


. Gage for checking diameter of emergency 


“piston. bush. 


-.. Gage for checking outside diameter of 
os emergency, piston. 


1218 | fe 
Goge for checking thickness of graduating 
Gage for checking piston diameter valve 


‘ ry ie 
Steel Min. Thickness f* 
36961 


ez" 


= 015" 


Gage for checking thickness of flange and 


a 
Min. Thickness folk height of beaded seat on emergency valve seat 


Gage for checking depth of check valve in 
check case bush. 


TRIPLE VALVE 
WEAR LIMIT GAGES 
FIG. 3 


Note: Any form of gage may be used which provides for 
gaging parts in accordance with triple vaive wear-limit 
gage dimensions. Gages will be furnished by Air Brake 
Manufacturers in accordance with gage No. shown on ca- 
rious. gages, 


ol bed Min. Thickness 


69 LNANdINOT INVA YVO-LHOITMA M AGAL 


K640" 37 
3 Min. Thickness 
“Irs Steel 


Gage for. checking ge 


Gage for checking height of graduating 
stem above gasket face. 


. guide hole in. emer 
fency -calve seat, 


“r# 


2437" 


0945 


Gage for checking thickness 
of slide valve and depth of 
exhaust cavity. 


J 
- 


e2 


lapis 


WM, 
227 Mia Thickness 
Steel 


” 
Min. Thickness 
Steel 
Alternate for Gage for checking piston bush diameter 
Condemning Bushings (Preferred) 


Note: Any form of goge may be used which provides for 

gaging parts in accordance with triple valve wear-limit 

gage dimensions. Gages will be furnished by Air Brake 

Manufacturers in accordance with gage No. shown on ve- 
” rious gages. 


Gage for checking thickness of slide valve 
and depth of exhaust cavity. 


TRIPLE VALVE 
WEAR LIMIT GAGES 
FIG. 4 
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Emergency Piston—Outside Diameter of Piston—Caliper Gage 
No. 36958 


For checking outside diameter of emergency pistons. If the piston 
is worn to the extent that the caliper passes over the diameter at any 
point, the piston should be replaced. 


Slide Valve and Graduating Valve—Flat Gage—No. 36956 
Flat Gage for K-2 Triple Valves—No. 37021 


For checking thickness of slide valve and depth of exhaust cavity, 
If thickness of slide valve is reduced to the extent that the slide valve 
will enter the gage slot, or when the projection on side of gage is inserted. 
in exhaust cavity, if depth of cavity is less than the projection, that is, if 
the gage does not set flat on the seat, the valve should be replaced, 


Thickness of Graduating Valve—Flat Gage—No. 36957 


For checking thickness of graduating valve. If K-1 graduating 
valve will enter the small slot, it should be replaced. If K-2 graduating 
valve will enter the large slot, it should ‘be replaced. 


Assembled Cylinder Caps—Height of Graduating Stem Above 
; Gasket Face—Flat Gage—No, 36963 


' For checking height of graduating stem above gasket face, This 
gage has a maximum side and a minimum side separated by the notch and 
marked accordingly. If the stem extends above the gasket face fat enough 
to prevent the maximum side of gage passing freely across the face, that 
is, 1f the maximum side does not clear the stem and allow the two legs 
to rest flat on the face, the stem is too long and should be reduced in 
length sufficiently to pass the gage, If the stem does not extend above the 
gasket face far enough to prevent the minimum side of the gage from 
passing freely across the face, that is, if. the minimum side does not. pre- 
vent the two gage legs from setting flat on the gasket face, the stem, is 
too short, Thoroughly clean the seat in cap or collar on graduating stem 
and if stem is still too short replace stem or cap as required, 


Retarding Stem—Gage—No. 36964 


For checking retarding device stems of K-1, K-2, K-1-C, and K-2-C 
triple valves, This gage consists of a V block which holds the retarding el 
stem, ‘There are slots on either side, wh i 
type valves and a movable stem throu 

Retarding device should be held in. 
firmly against. tipright part of | 
“against the center stem of the re 
or upper half of the stem sh 
and the short part or lower half 
beyond flush, Edge of cylinder 4 


with flat - portion of dic 


sh 
1 of ietarding devi e piston | 


re stencilled for the different oe 
the upright part of device, 2 


oy, 
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and K-2 converted valves should be in sight through their slots; edge of 
K-1 and K-1 converted type should not be visible in slots; retarding device 
piston should be replaced if it fails in any of these tests. 


Feed Groove Location Device—Gage No. 92915 


For. checking opening of feed groove in relation to exhaust port, 
This test is made on the 3-T test rack. With the triple valve assembled 
on the rack, remove cylinder cover and replace with the gage. Turn 
handle screw of the device outward (counter clock-wise) until the triple 
valve piston can be moved to application position, Place handle of valve 
“R” in position No. 5, charging the auxiliary reservoir and brake cylinders 
to ten pounds, Return valve “R” handle to position No. 2. Turn handle 
screw inward (clock-wise) and note the brake cylinder and auxiliary 


reservoir gages. If the brake cylinder pressure starts to drop before or 
at same time auxiliary reservoir reduces, the triple valve is correct. If the 
auxiliary reservoir pressure starts to reduce ahead of brake cylinder pres- 
sure, the feed groove is too long, or the release port is improperly located 
with relation to the piston and slide valve assembly. If in doubt as to the 
proper position of the feed groove—this may be determined in the fol- 
lowing manner: First coat the brake cylinder exhaust opening with soap 
suds and then place a finger on the triple piston at the point where the 
feed groove is located, so any air escaping through the feed groove will 
strike the finger and in this way be detected, If air is noted at the finger 
before a bubble at the exhaust opening shows that brake cylinder pressure 
is starting to escape, this will indicate that the feed groove is too ad 
or the release port is not properly located, 
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